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The Works 


Wartime conditions have stressed the import- 
attached to the 
functioning of the works canteen. 


Canteen 


creation or 
Family life 
has often been disorganised by the evacuation 
of mothers, closing of schools, the black-out, and 
reorganised transport, all of which may throw 
extra duties upon existing works 
provide their 
industrial concerns. The business of running 


ance to he 


canteens or 


good reasons for creation by 


an industrial canteen is a much more compli- 
cated business than one initially may imagine, 
and there are many pitfalls for the unwary. 
Every phase of this complicated subject is dealt 
with in the possible manner in a 
brochure* published by the Industrial Welfare 
Society. We have used the word ‘‘ compli- 
cated ’’ not on account of the technical diffi- 
culties of supplying adequate meals at low prices 
to various types of individuals, which can very 
well be left to the experts, but rather the legal 
implications, Fundamentally, 
operated as clubs, the membership of which is 
virtually confined to the employees of the con- 
cern; as a non-profit-making department of the 
company; or farmed out to an independent 
firm of caterers. 


clearest 


canteens can be 


The question as to whether the members of 
the canteen staff are insurable under the unem- 
ployment insurance acts is typical of the 
problems which arise. It appears that the 
depends upon whether or not the 
authorities deem the provision of a canteen an 
essential to the conduct of a business! Again, 


answer 





* “Canteens in Industry,’ ‘ Industrial Welfare Society, 14, 
Hobart Place, Westminster, London, 8.W.1. Price 1s, net. 


if accidents to workpeople arise either in the 
canteen or between the canteen and the work- 
shop, the employer has so far been held to be 
liable for compensation. Only recently a firm 


was held responsible for an accident caused 


by a rebounding dart blinding a youth sitting 
at a canteen dining table. So far as food poison- 
ing cases are concerned, the position is exactly 


the same as if it were a public restaurant, 


The laws governing the granting of licences 
for the supply of intoxicants is much the same 
as for all social clubs, but if the 
operated by the firm, then no person 


canteen is 
under 
16 years of age would be allowed in the room 
which contained a bar—a matter which does 
not arise when the 
tered = club. 


required in the latter case, but it still remains 


canteen is part of a regis- 


Again, no tobacco licence is 


a crime to supply children under sixteen with 
cigarettes and attention is 
brochure to the fact that precautions must be 


drawn in the 
taken to see that automatic machines are not 
used by youths. 


A fact not widely appreciated is that a can- 
teen for industrial workers situated inside the 
works is entitled to be considered as part and 
parcel of the factory, and so be ‘ derated.”’ 
Should a firm be inadvertently paying the full 
quota, instead of one quarter of the rates in 
this section, they should consult the Industrial 
Welfare Society, as the law is perfectly clear, 
and embraces cases 
situated on the opposite side of the road to the 
factory and where the hall of the canteen is 
activities outside meal 


where the canteen is 


used for dances or other 


times, 


It is only in rare cases that a factory 1s 
law to provide messroom accom- 


enamelling department 


compelled by 
modation; the vitreous 
There is, 
which insists that female 
under eighteen 


is one of them. however, a provision 
of the Factories Act, 
employees and young persons 
years must leave the workshop during 
hours and the inference is that there should be 
Whilst there may be a ten- 
dency to regard a canteen as a shop, there is 
very little legally to associate it with the Shops 
(Hours of Closing) Act. Generally speaking it 
can be regarded as part of the 
subject to the factory  inspector’s 
Exceptions could, however, be 


meal 


somewhere to go. 


factory and be 
control. 
visualised. 


There is a suggestion, repeated several times 
throughout the brochure, that there should be 
provision for light refreshments during the rest 
Whilst we 
industrial 
the compilers of this 


pauses in mornings and afternoons. 
how to the superior knowledge of 
conditions 
hook, yet out view is that it is wrong to 
‘nibble’? in between proper meals. Many 
criticisms of menu and cooking would disappear 
Again, 


possessed by 


if our suggestion were followed. we may 
be wrong, but we ascribe cases of malnutrition 
to this cause where the question of finance 


Tanigg 
dces not enter. 
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Metal Exchange Problems 
By 
According to a recent statement in the Press 
there is likely to be a further approach to the 
Government in regard to the possibility of 
bringing the Metal Exchange back into the pic- 
ture again. The scheme would appear to pro- 
vide for an arrangement under which dealings 
would recommence in copper, lead and spelter, 
all business done being naturally supervised by 
the Ministry of Supply. It remains to be seen 
what fortune attends upon this attempt, but 
quite apart from those most vitally interested as 
dealers there are probably many who would 
welcome the news that Whittington Avenue was 
reopening its doors. 
At the moment there appears to be com- 
paratively little business passing in the three 


** ONLOOKER.”’ 


metals mentioned above except through the 
Ministry of Supply as represented by the Con- 


troller of Non-Ferrous Metals. It is not politic 
to say whether or not this is a good arrange- 
ment, but it is certainly a drastic alteration 
from the normal procedure in this country 
under which there are a number of firms 
handling sales of metal with branch offices and 
agents in different parts of the country. The 
‘headquarters of the non-ferrous metal control i 
situated at Rugby. 

There is gerhaps a tendency in reviewing the 
activities of the Metal Exchange to stress too 
much that side which handles hedging business, 
and it is quite likely that in August last the 
news that Germany was buying copper in 
Whittington Avenue came as a surprise to a 
good many people who had been inclined to 
regard London as something of a ‘ paper 
market.’’ Actually, as everyone knows, some of 
this copper was shipped away before a ban 
was applied to exports and the drain on our 
resources stopped. Many reasons have been 
advanced from time to time to account for the 
lack of support given to the London futures 
market by consumers and it is usual to blame 
the fact that nowadays there is a tendency for 
producers to contract direct with consumers 
for a fairly large proportion of their output. 
There may be truth in this, but the matter 
goes further, and is probably much more a 
question of attracting the right type of metal 
to Whittington Avenue in the first place, It 
will he remembered that when the innovation 
and subsequently the revision of the spelter duty 
was under discussion every endeavour was made 
to provide that both producers and users should 
put their business through the Metal Exe hange. 
No doubt the intention on the part of both 
parties was good but it cannot be said that a 
great deal came of the idea, for business con- 
tinued mainly to transacted away from 
Whittington Avenue, the principal reason for 
this probably being that producers were able 
to sell to better advantage by offering their 
metal to their customers rather than delivering 
against sales made on the Exchange. High- 

‘ade zinc plays such an important part in the 
cain side of the spelter industry in this 
country that it was even suggested that this 
quality should be taken instead of G.O.B. as 
the unit of trading on the London market. 

In lead there is normally a very considerable 
amount of buying for consumption through the 
London Metal Exchange, as the difficulty of 
special grades which obtains in spelter does not 


he 


arise in lead. In copper the bulk of the ton- 
nage consumed in the United Kingdom in 
normal times is purchased away from the 
London Metal Exchange, much of it through 
the medium of period contracts, and here 
again the question of quality arises, for 
as is well known the basis of trading in 
copper is ‘standard,’ which may well be 
of a quality suitable only for refining. 
Provision is of course made for delivery of 
refined metal against the standard copper 
contract. 


FOUNDRY TRADE JOURNAL 


Stopper Ends 
SUMMARY OF CHIEF REQUIREMENTS 


Important factors concerning stopper ends 
were stressed by Mr. J. A. Saranpria in the 
course of a Paper on “ Correlation of Physical 
and Chemical Properties of Stopper Heads with 
Open-Hearth Service,’’ which he presented to 
the autumn meeting of the American Ceramic 
Society. 

According to a report in ‘‘ Steel ’’ the author 
stated that resistance to abrasion or erosion 
must be high because in the pouring pit a 


successful stopper head will lose as much as 
t-in. on a 6-in. dia. head. Porosity and per 
cent. water absorption affect the resistance to 


spalling and possible penetration of the metal. 
P.C.E. (pyrometric cone equivalent) or soften- 
ing point must be well higher than the steel 
temperature so that there is a minimum amount 
of fusion reaction with the nozzle. Cold-firing 
strength should be sufficient to withstand as- 
sembling where the stress is concentrated on the 
bolt hole and shoulder. The nose, too, must 
resist the ramming action of the plug mix. 

Concerning the load-bearing capacity at steel 
temperatures, the author said that this should 
be high because the stopper head must resist 
the pressure of the ferrostatic head of metal 
or the manual pressure exerted in making the 
shut-off. As the head of the metal lowers, pres- 
sure due to the weight of the assembly increases. 

Thermal conductivity properties must also 
produce a rather definite temperature gradient. 
The stopper head must not allow too rapid a 
passing of the heat through it, so that it will 
injure the bolt; and yet be conductive enough 
to allow the heat to pass through the bolt 
and rod, so that there will not be a build-up 
of heat and consequent failure at the outside 
surface. 

The author presented data on a number of 
stopper heads of various manufacturers. The 
per cent. water absorption ranged from 9.4 to 
17.6 per cent, and porosity from 17.9 to 31.1 per 
cent. He recommended stopper heads having a 
porosity ranging from 23 to 28 per cent. P. 
C. E. ranged from cone 11 to 23. Compressive 
strength varied from 1,630 to 3,620 lbs. per 
sq. in. He cited strengths of 2,300 lbs. per 
sq. in. as satisfactory. Values for tensile 
strength and assembly shear stress were in the 
same relationship as the compressive-strength 
values. 

Success or failure of stopper heads does not 
always depend on the refractory. The manner 
in which a stopper head is assembled and dried 
is important as well as the manner in which it 
is set in the ladle. Relation of the head to the 
nozzle also is important. 

Composition of the stopper bolt plays a big 
part, he said, since the melting point of the 
bolt depends upon the carbon content. The 
best bolt to use in most cases is one which has 
a melting point of about 1,510 deg. C. and a 
carbon content of about 0.05 per cent. 

Of all the factors involved in 
properties of stopper heads, the speaker directed 
attention to resistance to abrasion, porosity, 
cold strength and load-bearing capacity as the 
most important. Of equal importance are the 
design and size of a head. He stressed the im- 
portance of a uniform composition and care 
in manufacture, 


the desirable 





Niobium in Non-Corrosive Steels 


Y. Oxura has investigated the effect of additions 
of 0.25 to 1.1. per cent. niobium to steels containing 
8 per cent. Ni and 18.per cent. Cr, with special 
reference to the modifications produced in physical, 
chemical and mechanical properties. According to 
the report in ‘“‘ Tetsu to Hagane,’’ niobium causes 
eduction in the corrosion resistance. 


some + 
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It is often said that there is notning 
under the sun; and now it seems that even 


gas-mask, so patently an appurtenance of 
present war, comes into that category,, 
The Transactions of the Royal Society of A:i. 
record the invention of a gas-mask as earl) 


1825. In that year the Society presented a laiy, 
silver medal and fifty guineas to Mr. Jo 
Roberts, of St. Helen’s, Lancashire, for |i. 


= apparatus to enable persons to breathe in thick 
smoke or in air loaded with suffocating vapour: 
There is a long description of the invention, a: 
diagrams which show it to be in principle exact); 
similar to the beastly thing that everyone carrivs 
on his back to-day, One wonders if Mr. Roberts 
is sitting on his damp cloud wishing he could 
come down to earth to claim royalties on present 
production. 
= > * 


The London Transport Board hopes to re-open 
all its underground stations, with the exceptio 
of Maida Vale, before Christmas. It is felt that 
one can continue to take the usual taxi there. 


* * * 


A steel melter in America is reported to havi 
won a crochet and embroidery championship at 
a local exhibition. In this country men engage: 
in the same trade have long been famous for 
their ability to ‘“‘ hook in’’ the dough and to 
‘embroider ’’ the King’s English. 


* * ¥ 
the following 


From 
opinion on current affairs: After over eight 
S.S.R. as a munitions consultant, 


America, too, comes 
years in the U.s 
the author is unimpressed with the Hitler-Stalin 
affaire @amour. Stalin has an industrial belly- 


ache and is not likely to kick in when Hitle: 
wig-wags for help.’”’ Very true, of course, in thi 


light of events up-to-date, but how’s that for a 
neat little piece of embroidery on the President's 
English ? 
* ¥ * 
A fine conundrum for the foundryman was 
given in a recent crossword puzzle: ‘‘ Of what 
is a British battleship made? ’? might be deemed 


to be a clue set specially for the technician, 
whose mind at once runs through the whole 
gamut of special steels. None, of course, fits in, 


and how foolish he feels when the missus supplies 
the simple answer—Britannia metal! 


* * * 


The title of an article in a technical bulletin 
reads :— 
The failure of Tin Beer Cooling Coils, 

By Allotropic Modifications. 

It is crystal clear that the author does not wis) 
to give away his identity, and anyway, as au 
accidental nom de plume, it gives rather a fin 
effect ! 


* * ¥ 

It is a comforting thought that whilst near! 
everything else is gradually creeping up in price, 
the cost of a bob each way is still the same. 


* * * 


Two 


So that’s an apple tree, 


Nad Tales of a London E racuee 


Said Johnnie, the evacuee. 
| thought they grew in boxes 


Down in the London Doxes. 

T don’t want to go to Leicester, 

I don’t want to go to Cheicester ; 
[I want to stay at home, Meicester, 
I’m sure its much more beicester. 


‘* Marksman.” 


Rane 
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Foundry Conditions in the Midlands 


Mr. A. TIPPER’S PRESIDENTIAL ADDRESS 


In his Presidential address to the Birming- 
ham, Coventry and West Midlands Branch of 
the Institute of British Foundrymen at the 
James Watt Memorial Institute, Birmingham, 
on October 28, Mr. A. Tipper, M.Sc., described 
the present time as a severe test for all technical 
societies. However, he was encouraged to hope 
that the activities of that Branch of the Insti- 
tute would continue to flourish under those diffi- 
cult conditions. The past two years in its life 
had not been easy ones for those in office. The 
loss of their old friend Mr. Molineux, the inter- 
national crisis last year, the changes in the 
rules and regulations of the Institute, and the 
International Foundry Congress this year had 
all added to their task. Yet there was no doubt 
that in every way the past two sessions had been 
highly successful. What was more encouraging 
was that the membership had shown a consider- 
able increase over that period. That reflected 
extremely well on the manner in which the 
officers had carried out their duties. 

The past session had in many ways proved 
memorable, Mr. Bolton having ably guided their 
course. The annual dinner at the Botanical 
Gardens was attended by a greater number than 
ever before; the works visits and_ technical 
Papers all maintained a high standard of in- 
terest and were generally well supported, and 
the supper which followed the annual general 
meeting—an innovation by the Branch—proved 
so successful and enjoyable that it was hoped 
to repeat it at the end of the present session. 
That, however, might not be possible. 


International Congress 


The outstanding event, of course, was the 
visit of the Internationa] Foundry Congress 
Party to Birmingham in June. Then over a 
hundred visitors, including ladies, were enter- 
tained by the Branch, and all who were for- 
tunate enough to take part in that programme 
would always remember with pride how pleased 
and impressed their visitors were with the re- 
ception and hospitality they received in Bir- 
mingham. The success of that visit was in no 
small measure due to the arrangements made 
by the three firms who provided the visitors 
with such splendid examples of British work- 
manship and generosity. Another event which 
brought the Branch reflected glory was the elec- 
tion of their popular past Branch-President, 
Mr. D. H. Wood, as Junior Vice-President of 
the Institute. On behalf of the Branch he 
desired to convey to him their hearty congratu- 
lations, and to assure him of their full 


sup- 
port in that office. 


What*Membership Means 


Taking the opportunity to thank aJl members, 
nd especially the Branch Council, for the 
honour of electing him as their President, Mr. 
lipper remarked that he was a fairly new mem- 
‘er, having only been in the Institute eight 
ears. Some of them might well ask what he 
as doing in that office. Whilst it was a posi- 
ion he had not sought, he did not shirk its 
esponsibjlities. In his opinion, all should be 
eady and willing to serve to the best of their 
bility a society such as theirs. To some the 
lea of joining a society merely meant paying 
r certain privileges, receiving a certain amount 
{ literature, probably listening to an occasional 
eture, and, of course. if thev had a chance, 
of grumbling afterwards. To him the idea of 
nembership had a much fuller meaning. Mem- 
ership implied a particular interest in the aims 
f the society; a desire to obtain the advantages 
it membership—knowledge, friendship, and con- 
tact with people of similar interest ; professional 


assistance; the status which membership 
brought, and finally a sense of duty to himself, 
his fellow workers, and his employer. 

To be a full member of any society a man 
must take an active part in its functions, and 
he particularly appealed to the younger mem- 
bers to come forward and take part in their 
meetings and discussions. He believed that the 
younger members provided that extra bit of 
inguisitiveness, that keen desire for knowledge, 
which kept the Branch from settling down into 
a complacent sense of security and satisfaction 
with things as they were. He hoped that their 
past Branch-Presidents would not feel that there 
was no need for them. The Branch still needed 
their advice, help and support as much as ever 
it did. 

New members should realise that there was 
an opportunity for everyone to take part in 
the organisation and activities of the Branch. 
Personally, he had found exceptional opportuni- 
ties for broadening his knowledge and experience 
as a member of the Institute and he suggested 
all should make a special effort to encourage 
students and apprentices to enrol as student 
members of the Institute. At the present time 
they could not afford to slacken their efforts to 
maintain progress and efficiency. It was up 
to everyone to make himself as efficient as pos- 
sible in his job. That was one way in which 
they could help to win the war. 

Future Activities 

As regards the Institute, it was the earnest 
wish of the President and the Council that so 
far as circumstances permitted the activities of 
the Branches should continue. The technical 
Press showed that the majority of societies were 
making an effort to continue with their work, 
but in some cases meetings would have to be 


modified. Conditions in wartime were obviously 
different from peacetime. They had _ to 
accommodate themselves to those altered con- 


ditions, and the faster they did so the better it 
would be for the Institute. It was necessary 
that the business of the Institute should con- 
tinue, and the Birmingham Branch Council had 
decided at its last meeting to carry out its pro- 
gramme of lectures which had been arranged, 
hoping to get the best possible attendances from 
members. 

Members would definitely find it worth their 
while to make some sacrifices in order to attend 
the meetings. Under war conditions progress 
tended to be diverted into artificial channels, 
and they might get away from the right lines of 
progress. It was, therefore, one of the duties 
of the Institute to keep on the right lines with 
progress in technical matters. The speeding up 
of production must normally mean a lowering of 
quality. Yet quality was a thing they must 
strive to maintain under present conditions. The 
formation of the Ironfounders’ National Com- 
mittee representing the ironfounding industry 
of this country had already met with consider- 
able success. Fundamentally it was voicing the 
needs of the industry. But it was still necessary 
for technical societies, and particularly the 
Institute, to continue their work. He hoped, 
therefore, that all would help the Branch under 
the present difficult conditions. 

Mr. Tipper was accorded a hearty vote of 
thanks for his address. 

Meetings on Saturdays 

On the question of holding meetings of the 
Branch on Saturdays, Mr. Tipper described the 
satisfactory attendance at that meeting as an 
indication of what they could expect. He 


pointed out that it was the usual custom for 
some branches to hold Saturday meetings, the 
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Lancashire Branch being one example, and he 
hoped they would prove successful in Birming- 
ham. It might, however, be worth trying an 
evening meeting. 

A brief discussion took place on the question, 
and during this the opinion was freely expressed 
that it should be left entirely in the hands of 
the Branch Council. 


FOUNDRY PROBLEMS IN EARLY WARTIMES 
The Presipent, in calling upon Mr. J, W. 
Gardom to open the discussion, remarked that 
they had hoped Mr. L. W. Bolton, Past Branch- 
President, would have been present, but for 
business reasons this was not possible. There 
were, however, several gentlemen there who had 
experienced different problems, and he appealed 
to all to contribute to a discussion which he 
was sure was bound to be helpful to everyone. 


Foundry Production 

Mr. Garvom first raised a point on the ques- 
tion of production. When they had a produc- 
tion job, they usually talked about the number 
of boxes produced per machine. He wished they 
would change it to the number of boxes pro- 
duced per man. If they did so, he thought they 
would get rather a shock concerning what other 
foundries could do. It was often said that 
foundry mechanisation cut out labour. His own 
view was that they would be far better off by 
doubling the number of men engaged on a 
machine. He thought it worth while having a 
man to stand by in order to get the highest 
possible production with each pair of machines. 
The best thing was to work the machines to 
their maximum output. In one particular case 
one pair of machines showed a 300 per cent. in- 
crease in production compared with that 
obtained prior to more men being put on the 
machines to help. Cupolas should never work 
under full output, for by working at the maxi- 
mum real efficiency resulted. He contended 
that maximum production resulted in a higher 
quality of casting, and that they could spend 
more money on their equipment because it was 
being more effectively worked than in any other 
way. 

Mr. N. C. Brytae, commenting on Mr. Gar- 
dom’s remarks, said it had always been his own 
practice to record weekly a series of figures 
which indicated the output per productive man- 
hour, the output per productive woman-hour, 
and the total man-hours or woman-hours 
throughout the foundry. Those figures were 
very illuminating, and he agreed that the im- 
portant thing, after all, was output per man 
per total man-hour in the whole foundry, 

In regard to operating the cupola, the loss 
sustained by bringing the melting time forward 
in the day and moulding in the afternoon be- 
cause of the question of anti-glare and sparks 
arising was important. With cupolas erected 
fairly recently, efforts were made to envisage 
such an eventuality. His firm had fitted a spark 
arrester which was in effect a large expansion 
chamber which passed through the roof. Early 
on an attempt was made to stop sparks and 
glare going out by partially enclosing the top 
of the cylinder with a ring and suspending in 


it a round disc, so that there was no direct 
light. That arrangement was only partially suc- 


cessful, and it was followed up by fitting a cowl 
over the top. The result was, it set the roof 
on fire. They had yet to solve the problem of 
how to black-out the stock yard, which was 
served by an overhead crane that brought pig- 
iron from the yard up to the cupola platform 
to an open end of the building. 

A Memper said he had gone about it in a 
similar fashion, and before the lighting restric- 
tions came about his firm thought they had 
solved the problem by shutting the cupola down 
in the black-out or after an air-raid warning. 
The idea was to drop the dise right down. They 
were about to fit a cowl, but they found that 
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the thermometer showed 322 deg. C. He won- 
dered whether it was the hot gases or the sparks 
that set fire to the roof. 

Mr. BiyrtuHeE said the hot gases were respon- 
sible. Several suggestions had been made, one 
being spraying to keep water running over the 
affected parts all the time. Another was to 
build a false roof so as to limit the area for the 
escaping gases and to stop the down-throw of 
hot gases on to the roof. 

The PresipeNt thought that the official atti- 
tude to glare should be made clear. He under 
stood that no glare should be visible after dark 
when the furnace was viewed from a position 
500 ft. away and preferably above the top of 
the stack. He had heard: of cases where observa- 
tion had been made from points much closer 
to the furnace and below the top level of the 
furnace, and this did not give a true idea of 
the effectiveness of the equipment. He under- 
stood that Mr. Driscoll had been assisting with 
work in connection with the obscuration of glare, 
and the meeting would be interested to hear his 
views. 

Mr. Driscout said that the British Cast lron 
Research Association was assisting the ironfound- 
ing industry in meeting the anti-glare provisions 
of the Civil Defence Act. The main problems 
encountered were that the screening or cowls 
used to cover the top of the furnace might 
become overheated or red hot, especially at the 
end of the melt when the furnace was emptying ; 
also it was difficult to prevent sparks escaping. 
Sparks which were not visible in daylight could 
often be seen in large numbers under black-out 
conditions, and when these sparks were emitted 
in appreciable quantities they were regarded by 
local police authorities as glare. Ordinary 
spark-arresting devices, which were very effective 
in preventing sparks and grit from escaping 
under normal conditions, might allow fine sparks 
to escape which were clearly visible after dark, 
and the same was true of any simple form ot 
cowl which was fitted above the top of the 
stacks. 

The most satisfactory method of dealing with 
the two problems seemed to be the use of a 
water spray, which would keep the cowling from 
becoming overheated, and which would effectively 
quench the sparks. Two designs of equipment 
incorporating the use of water had been tested 
and found to be satisfactory. In the one water 
was used to cool the cowl, and the exhaust gases 
were made to pass through the water before reach- 
ing the atmosphere. In the other a water-cooled 
cowl was used with a separate water spray, which 
could be turned on to quench sparks and beat 
back flames when blowing-down was _ found 
necessary after dark. 

Mr. Harrison stated that his firm had done 
something similar to what Mr. Blythe had de- 
scribed. <A plate was over the top of the spark 
arrester and overhanging, and down the sides 
some sheets were hung with a light metal cone, 
in the top of which there were two inches of 
sand. They would not know whether the 
arrangement was effective until someone had 
been up above, In regard to the blacking out 
of north lights, they had been painting the in- 
side with aluminium paint, which was a little 
more expensive than the red paint usually put 
on, but it made a marked difference to the lighi 

Mr. Garpom interpolated the opinion that the 
painting of windows was not allowed. The 
lighting must be independent of the black-ou! 
and a cover to pull over the windows was essen 
tinl. The easiest way was to make a wooden 
framework to fit the windows and put canyos 
or felt over that framework, Such shutters 
could be suspended on a cord so that they cou!) 
be swung into position. He knew of one Ameri 
can patent spark arrester in use in this country 
which seemed to most effective. In his 
opinion, the only way of putting flames out was 
by steam blown into the flames in 2 cupola with 
a hood over the top. : 


he 
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Me. J. C. Rocue, speaking on the technical 
side of the blacking-out of cupolas, said that 
Mr. D. H. Wood had been working on that for. 
many months, and took a realistic view of it. 
First of all, he thought it was possible to do so 
effectively providing the apparatus and equip- 
ment were sufficiently elaborate. He knew that 
costly and elaborate equipment would alarm not 
only the trade, but the Government as well, 
owing to the large amount to be paid in grants. 
Taking the same realistic attitude, he searched 
for a method which would be reasonable as re- 
gards cost, and by a combination of the methods 
of expansion chambers, hoods, baffles and water 
sprays, his experiments had been successful, and 
several equipments had been tried out and 
proved satisfactory on the last two points. 

He did not think the police would accept any 
makeshift which showed a glare. The matter 
was not in the hands of the factory inspectors, 
and the police instructions were clear and laid 
down that the furnaces must not show a glare 
or light of any sort. The attitude seemed to 
be that they would become stricter, and that 
the black-out must be just as successful in the 
dark when there was not a raid as when there 
was. Experience showed that this could be 
secured with patience and at a cost not so sub- 
stantial as the erection of brick buildings. 

Mr. Garpom retorted that he did not think 
it could be done by such methods, and that the 
only way was to run 24 hrs. per day and not 
stop the cupola. One cupola in America had 
been running for ten weeks without a stop. 

Mr. McQueen stated that by reducing the 
blast by about half they had dropped the flame 
altogether. 

Mr. A. J. SHore, however, suggested that, by 
so doing, it would reduce the melting rate. 

Mr. J. Hrrp declared that Mr. Shore would 
not find much difference. 

Mr. Snore replied that he had tried it, and 
the melting rate was thereby definitely slowed 
down. 

Several speakers raised the question of dis- 
posing of metal in a cupola which was ready 
when an air raid occurred or when a warning 
was given. The difficulty was to estimate the 
time the raid would occupy. 

The PReEsIpENT pointed out that under the 
new arrangement for the notification of a raid 
or warning the position might again become 
changed. The raid might actually be on without 
any warning having been given. The discus- 
sion had only dealt with a few of the points 
which could have been raised, and he thought it 
might be worth holding another meeting on the 
same subject. 





Rhodesian Iron and Steel Works 


According to a Report on Economic and Com- 
mercial Conditions in Southern Rhodesia, 
Northern Rhodesia and Nyasaland, by Mr. A. W. H. 
Hall (published by H.M. Stationery Office, price 
Is. 3d. net), a new iron and steel works started 
operations in 1937. It utilises the scrap iron which 
has accumulated in the colony. 

Two factories are about to be erected with Czecho- 
Slovak capital. One is owned by a_ well-known 
footwear manufacturer who has acquired a site at 
Gwelo. The most important item will probably be 
cheap canvas and rubber shoes. The other, which 
will be operated by an important firm of agricultural 
implement manufacturers in (Czecho-Slovakia, is 
about to manufacture ploughs for the native trade. 
utilising the products of the iron and steel works 
at Bulawayo. This statement should, of course, 


be interpreted in the light of recent developments 
e Roe»yort lated May 1929, 
The Report discloses the eminently satisfactory 


condition in which the colony finds itself and indi- 
cates precisely where business can be developed. 
Mining has been developed in the two Rhodesias. 
and the value of the minerals produced is of the 
order of £200,000.000 
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Hardness Testing of 


Chilled Cast Rolls 
B.C.I.R.A. RECOMMENDED METHODS 


In order to overcome difficulties associated 
with the hardness testing of chilled rolls the 
following practice is recommended by the White 
and Chilled Iron Sub-Committee of the British 
Cast Iron Research Association :— 

(1) The Brinell test is not recommended for 
measuring the hardness of white cast irons such 
as chilled rolls. For this purpose a rebound type 
of instrument is preferred, provided the test is 
taken as indicated below. 

(2) The most suitable instrument at present 
available is the scleroscope of the Shore type 
made either in the United Kingdom or in the 
United States. The original two-bulb sclero- 
scope was superseded about 25 years ago in 
favour of the single-bulb type, but the two 
instruments give comparable readings, so that 
where the original instrument is still in use 
there is no reason for change. Of the single- 
bulb type two have been made, Type C and the 
more recent Type Cl of larger capacity. Cl 
is now made in the United Kingdom and both 
American-made and British-made C and Cl in- 
struments are calibrated to original Shore stan- 
dards and therefore give comparable readings. 
The more recently developed dial type, D, is 
known to give higher readings than Type C 
or Cl, and this is estimated at 5 deg. on a 
chilled roll approximately 100 deg. hard (nomi- 
nal). It is probable that no scleroscope reading, 
even on homogeneous and uniform material, can 
be taken as more accurate than +1. In other 
words such readings differing by no more than 
two points can be regarded as_ practically 
identical. 

A rebound type of instrument lately made in 
Germany is not a Shore instrument at all nor 
calibrated to the same standards as it gives 
readings up to 10 points higher than the Shore 
type, and the difference is usually taken as about 
10 per cent. of the hardness figure. 

(3) It is recommended that the test be taken 

in the following manner: An angle iron or 
saddle is required with a peg at one end, similar 
to the peg on the fixed stand supplied with the 
scleroscope, to hold the instrument on the cylin- 
drical roll surface, and a circular level at the 
other end. Occasionally the relation of the peg 
with the level should be verified to ensure the 
instrument being used vertically. The hammer 
is raised by pressing the bulb once only, and it 
is released by pressing a second time. Care 
should be taken to allow a few seconds to elapse 
between each movement, to permit the air pres- 
sure in the tube to adjust itself. The reading is 
the highest point reached on the rebound of the 
hammer, so that it is necessary to make a pilot 
test to enable the operator to have his eyes 
fixed on the approximate point reached, but a 
second reading should not be taken on the same 
spot. Assistance is given by the pointer, which 
can be set at any figure, the operator then 
deciding if the hammer passes that point or 
not. 
_ A certain amount of experience and judgment 
1s necessary not only to observe from the cor- 
rect angle, but also to note accurately the point 
reached on the decimal scale. Care and atten 
tion are required to make an instantaneous read- 
ing, and the test must be taken with intelligenc: 
and not regarded as a perfunctory routine to 
be undertaken by an unskilled operator. 

(4) It is recommended that the Shore sclero- 
scope hardness of a given surface he recorded 
as the average of at least 10 determinations for 
small rolls, and more for large rolls. in bot! 
cases taken along the length of the barrel 
Four points per foot run is recommended, ex- 
cluding lengths of six inches from each end. The 
second reading must never he taken at the sam 
place as the first. 
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Effect of Casting Temperature on the 


Primary Microstructure of Cast Irons” 


By A. L. NORBURY, D.Sc. 
(Abridged) 


Part |.—-INTRODUCTION 

Experiments on the Inoculation, etc., of the 
White-Iron Eutectic.—In a previous investiga- 
tion’ it was found that the treatment of molten 
cast iron with titanium plus carbon dioxide pro- 
duced a remarkable effect in refining the 
graphite eutectic. Treatment with inoculants 
such as calcium silicide, etc., on the other hand, 
produced a coarsening effect. Tests were conse- 
quently carried out to see if the white iron- 
carbide eutectic was affected in a similar manner. 
No differences could, however, be produced by 
the above treatments or by a number of others 
that were tried. This is, in itself, an interesting 


point, since it shows that the non-metallic inclu- 
sions concerned have something in common with 
graphite, but not with iron carbide, since they 





are shown in Figs. 1 to 4. Microscopic examina- 
tion showed corresponding differences in the size 
of the primary carbide plates. In hypoeutectic 
white irons no such differences were visible from 
the fracture, but microscopic examination again 
showed extremely interesting differences in the 
primary microstructure, due to differences in 
casting temperature. Such differences were con- 
sequently studied in detail in the case of the 
above white iron compositions and also in grey 
iron compositions. 

The micrographs throw light on the manner in 
which primary carbide plates and primary den- 
drites are formed, and a theory of their forma- 
tion is put forward. The micrographs also sug- 
gest that y-iron does not solidify in exactly the 
same manner as 6-iron, and later a theory is 


Fig. 1.—Cast Ho Fig. 2.—Cast Medium- Fig. 3.—Cast Cold. Fig. 4.—Cast Pasty. 
Hot. 
Fics. 1 to 4.—Verticat Fractures or Hypereutectic Waite-Iron Test BLocks, CAs? 
on Curtis (T.C 4.56, S1 0.32, MN 0.70, Cr 4.50 PER CENT.). X 3. 
inoculate *’ the solidification of the former but put forward to account for this and for the 


not that of the latter. 


of the carbide eutectic. 
I) fhere neces in athe 


perature.—In the course of the above experi- 
ments, a number of different compositions of 
te cast iron were tested and it was noted 


differences in casting temperature had a 
arkable effect on the fracture of hypereutectic 
If cast very hot the fracture was 
was 
ely crystalline and granular. Such differences 


te irons. 


rsely crystalline. If cast very cold it 


It also suggests that the 
graphite eutectic is not a decomposition product 


Microstructures of White 
Irons Produced by Differences in Casting Tem- 





solidification of diamond, graphite and carbide 
from molten iron-carbon alloys. 

Previous investigations on the general subject 
of solidification and on the formation of micro- 
structure are too numerous to summarise, but 
special mention may be made of those of Desch.* 
Concerning the effect of casting temperature on 
the microstructure of cast iron, the previous in- 
vestigation which has been found to apply most 
directly is that of Hatfield’, who draws attention 
to differences in microstructure of white irons of 
approximately the same analysis, cast at different 
temperatures. 


* Paper prepared for presentation to the Autumn Meeting of —— ee 


e Iron and Steel Institute, which was cancelled upon the out- 


eak of war. 


‘ A. L. Norbury and E. Morgan, 
eel Institute,”” 1936, No. II, pages 327 to 358. 


“Journal of the Iron and 


2 C. H. Desch, “ Journal of the Institute of Metals,” 1914, 
vol. 11, pages 57 to 117; 1919, vol. 22, pages 241 to 276. = 

® W. H. Hatfield, “ Cast Iron in the Light of Recent Research, 
1928, Chapter II, Figs. 29 and 30. 
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Compositions of Cast Irons the Microstructures 
of which are Illustrated; Casting Details, ete.— 
In the course of the present investigation, a 
considerable number of different casts were 
made and examined microscopically, but micro- 
graphs are shown of only certain typical com- 
positions cast at different temperatures (see 
Table 1). They were made from Swedish white 
iron (4.0 per cent. total carbon), steel, 30 per 
cent. ferro-silicon, 80 per cent. ferro-manganese 
and 70 per cent. ferro-chromium (9.5 per cent. 
total carbon). The 4.5 per cent. of chromium 
was alloyed in the white irons in order to pre- 
vent the formation of grey iron, which other- 
wise readily forms in high-carbon compositions, 
even if low in silicon. The 4.5 per cent. chro- 
mium content does not appreciably alter the 
white-iron microstructure, although in larger 
quantities, of about five times the carbon con- 
tent, it alters the form of the primary carbide 
plates and also that of the white-iron eutectic, 
so that the latter consists of particles of car- 
bide in an iron-rich matrix, instead of vice 
versa.* 

The charges (60 lbs.) were melted in a sala- 
mander crucible, in a coke-fired, forced-draught 
pit furnace. From each charge were cast four 
test blocks such as are used in the manufacture 
of chill rolls, each 8 in. long by 4} in. high by 
1} in. wide. The blocks were cast in open- 
topped, dry-sand moulds in which a 1-in. thick 
cast-iron chill formed the bottom of each mould. 
The four blocks were cast ‘‘ hot,’”? ‘‘ medium 
hot,”” “ cold’? and “ pasty”? at about 1,450, 
1,375, 1,300 and 1,250 deg. C. respectively, 
and cooled in the mould to room temperature. 
The actual casting temperatures were not taken 
in. the case of the blocks of which the micro- 
structures are shown, since it delayed casting, 





HorIZONTAL SECTION 
x 


Fic. 5.—Cast Hor. 


FROM Cuitt Encore (cf. Fic. 1). 15. 


but were taken in the case of other sets of bloc'ss 
which gave corresponding differences in mi:ro- 
structure, 


Part Il.—EFFECT OF CASTING TEMPERATURE 

AND CHILLING ON THE MICROSTRUC- 

TURE OF HYPEREUTECTIC WHITE CAST 
IRON 


Equi-ared Primary Carbide Structures.—The 
effect of casting temperature is most evidext in 
the case of the hypereutectic composition, 
this is consequently described first. 

Figs. 1 to 4 show the vertical fracture- 
blocks cast hot, medium hot, cold and pusty. 
The chief features are, first, the change in the 
upper regions from a coarsely crystalline to a 


of 


4‘ cf. C. R. Austin, “ Journal of the Iron and Steel Institute,”’ 
1923, No. II, page 235. 


A 


Aot 
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granular fracture, and, secondly, the decrease 
in length of the columnar crystals growing up 
from the chill. Considering the former first, it 
will be seen that in the upper, ‘‘ equi-axed ”’ 
(i.e., non-columnar) regions, the fracture tends 
to follow the faces of the primary carbide plates. 
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tions (compare and 15, and Figs. 8 
and 16). 

Columnar Primary Carbide Structwres.—Con- 
sidering next the columnar primary structures, 
these are visible in Figs. 1 to 4, and are illus- 


trated at low magnification in Figs. 13 to 16, 


Figs. 7 


TaBiE I.—Analyses of White and Grey Cast Irons the Microstructures of which are Illustrated. 
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% in. from the chill, reveals that plates growin. 

inwards from the sides, to an increasing exten: 

with distance from the chill, give the column:r 

structure a conical shape, which is also evident 

in Figs. 1 to 3. 

TaBce IIl.— Number of Columnar Carbide Plates ,«r 
Square Inch of Horizontal Cross-Section. 








Cast | 








= 7s. |} Si. Mn. at = Cr. Ti. Cast hot. | medium- | Cast c 
Description. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. ; Per cent. | Per cent. hot. 
Hypereutectic white iron 4:56 | 0-32 0-70 0-03 | 0-02 450 | — At chill edge _| 200,000 | 140,000 | 80,000 _ 
y hypo-eutectic white iron . 3-48 | 0-20 0-71 0-04 0-02 4°57 — 3 in. from chill edge 90,000 40,000 8,000 
y hypo-eutectic 2 per cent. Si 4 in. from chill edge 14,000 1,500 — 
grey iron ; A 3-08 2:16 | 0-95 0-02 | 0-07 | —_ 0-36 ; ; 
$ hypo-eutectic 14 per cent. Si | | In Fig. 13 the columnar cone extends upwards 
grey iron : ~ 0-66 | 13°70 | 0-52 0-05 | 0-04 | = 0-52 beyond the top of the micrograph. In Fig. 14 





The diamond-like shape of the plates is some- 
times evident and their thin, plate-like form is 
visible in the small shrinkage cavity in the top 
half of the block shown in Fig. 3. 

The effect of lower casting temperature in 
decreasing the size of the equi-axed primary 


which show them from the chill edge upwards 
for about % in. They consist of long, narrow 


carbide plates, of which the lengths decrease 
from about 1} in. to % in. to 4 in. to nil with 
decreasing casting temperature 
blocks shown. 


in the four 
The cross-sections of the Fig. 13 





6.—Cast Meprum-Hor. Horizontau 
SecTION 2 IN. FROM CHILL EpGe (cf. Fic. 2). 
x 15. 


Fie. 


carbide plates is also shown in the micrographs 
in Figs. 5 to 8 at low magnification and in Figs. 
9 to 12 at a higher magnification. Other de- 
tails in Figs. 5 to 12, such as the streak mark- 
ings in the carbide plates, and the eutectic 


Fic. 7.—Cast Cop. 
From Cuitt Epce (cf. Fie. 3). 


HORIZONTAL SECTION 3 IN. 
x 15. 


columnar plates are shown at different distances 
from the chill edge in Figs. 17 to 19. Compari- 
son of Figs. 17 and 18 with Fig. 13 indicates 
that the columnar plates have a long, thin, 
plank-like form, and that as they grow upwards 
they taper outwards, becoming thicker and 


it about reaches the top, in Fig. 15 about half- 
way up, and in Fig. 16 there is no columnar 
cone. (It will be noted that the vertical-section 
equi-ared structures in the top half of Fig. 15 
and in Fig. 16 are comparable with those in 
the horizontal sections illustrated in Figs. 7 
and 8, as indicated above). 





Fie. 8.—Cast Pasty. Horizontat SECTION j IN. 
FroM CHILL EpcE (cf. Fie. 4). x 15. 


In addition to reducing the length of the 
columnar plates, lower casting temperature also 
reduces the number of plates growing upwards 
from the chill edge, and makes these plates more 
columnar or vertical. These features are 
evident in Figs. 13 to 15, and the reduction in 





Fic. 9.—Cast Hor. 
FROM CHILL EpcGe (cf. Fie. 5). 


HORIZONTAL SECTION 24 IN. 


x 100. 


structures are discussed later. It will be noted 
that practically all the plates are seen in cross- 
section and not in plan in the micrographs. In 
the equi-axed regions shown, the microstructures 
were identical in horizontal and vertical 


sec- 


524 


Fic. 10.—Cast Meptum-Hor. Horizonvau 
SECTION 2 IN. FROM CHILL EDGE (cf. Fic. 8). 
x 100. 


wider and fewer in number. Fig. 19 shows that 
at their top ends they finally taper inwards 
and disappear in the equi-axed structure above. 
Fig. 20, of the edge of the columnar region 


FOUNDRY TRADE JOURNAL 


SECTION 
x 100 


“ie. 11.—Cast CoLtp. Horizontar 


I 
2 iN, FROM CHILL Epee (cf. Fic. 7). 


the number of the plates is more definitely 
brought out in Table II, which is based on a 
count of the plates as shown in Figs. 13 to 1). 

In other words, lower casting temperature 
coarsens the columnar structure which grows 
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upwards from the chill edge. This is note- 
worthy, since lower casting temperature also 
has the reverse effect, that is to say, it refines 
the equi-axed structure farther away from the 
chill, as is evident in Figs. 1 to 12. This sug- 
gests that lower casting temperature has two 
initial effects, as follow:—(1) It decreases the 
rate of cooling by reducing the initial tempera- 
ture difference between the molten metal and 
mould; (2) it increases the subsequent rate by 
reducing the heat content of the molten metal. 
Of these, the first effect has the predominating 





HorizontTab SECTION 
x 100. 


Fre, 12.—Cast Pasty. 
2 IN. FROM CHILL Epoe (cf. Fie. 8). 


influence in the early stages of cooling and de- 
termines the microstructure near the chill edge; 
the second effect predominates in the later stages 
and determines the equi-axed microstructure 
away from the chill. It is thought that these 
two effects explain why lower casting tempera- 
ture increases the chill on a roll ((2) predominat- 
ing), but decreases it on the accompanying chill 
test-piece ((1) predominating). 

Structure of White-Iron Eutectic.—Figs. 9 
to 12 show differences in the coarseness of the 
eutectic, due to differences in the rate of cool- 





rig. 17.—Cast Hot. Horizontat Section 
AT Cuitt EpcGe. x 15. 


ing produced by casting temperature, and local 
differences in its microstructure which might be 
interpreted as indicating the formation of fine 
and coarse white-iron eutectics under the same 
conditions of rate of cooling, as can occur in 
the case of the grey-iron eutectic. Figs. 21 and 
22, however, of columnar eutectic in section 
and plan, show that the above local differences 
are only due to a sectioning effect; they reveal 
that the eutectic consists of colonies of parallel 
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rods of austenite (black) in a matrix of carbide 
(white). The vertical section, Fig. 21, nearly 
always sections the rods laterally and rarely 
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the austenite primaries do not have any orien- 
tating effect. 


The austenite rods appear to be formed by 


longitudinally, while the lengths of the rods lie the joining up of austenite globules, since their 





Fie. 13.—Cast Hor. 
VERTICAL SECTION 
FROM CHILL EDGE 


Fie, 14.—Casr®r 
Mepivum-Hor. VErR- 
TICAL SECTION FROM 


Upwarps (cf. Fie. Coit Eper_ Up- 
1). x 15. warps (cf. Fie. 2). 
x 16. 


in the horizontal section of the columnar struc- 
ture. The carbide matrix of the eutectic in 
Fig. 22 evidently takes its crystalline orienta- 
tion from the nearest primary carbide plate and 








Fie. 18. HorizontaL SECTION 


x 1. 


Cast Hor. 
3 IN. FROM CHILL EpGeE. 


causes the austenite rods to adopt an orienta- 
tion perpendicular to the plates. This is also 
evident in Figs. 9 to 12 and Figs. 5 to 7. 
From the above, it is not evident whether 
the columnarisation of the eutectic is due to 
the orientating effect of the columnar carbide 
plates or to the temperature gradient. In the 
hypo-eutectic white irons described later, how- 
ever, the same columnarisation of the eutectic 
occurs, owing to the temperature gradient, and 
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Fie. 15.—Cast Cop. Fic. 16.—Cast Pasry. 
VERTICAL SECTION VERTICAL SECTION 
FROM CHILL EDGE FROM CHILL EpGe 
Upwarps (cf. Fie. Upwarps (cf. Fic. 
3). »x 16. 4). x 15. 


appearance often suggests this, and in rapidly 

cooled eutectic structures the proportion of rods 

to globules is very small (e.g., in Fig. 12). 
Formation of Large Primary Carbide Plates. 





CenTRAL Horizontra. 


Fie. 19.—Cast Hor. 


Section 13 1n. rrom Cutt Epee, x 15. 


—A further: interesting feature in the above 
micrographs is the presence of dark, streak-like 
markings in nearly all the carbide plates. These 
markings are visible in the low-power micro- 
graphs, but are more clearly seen in those at 
higher magnification, for example, in Figs. 9 
and 10, which indicate that the markings are 
due to the coalescence of austenite from en- 
trapped eutectic. The saw-like edges of some 
of the columnar carbide in Figs. 13 to 15 are 
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Fie. 20.—Cast Hor. Horizontat Section, Fic. 21.—Cast Hor. VeErrticat SECTION 
NEAR SIDE, } IN. FROM CHILL Epge. x 15. 2 in. FRoM Cuitt Ener. x 100. 


another aspect of the same feature, as is shown in which the eutectic took three or four minutes 
in Fig. 23 illustrating the saw-edges and en- to set, whereas in the Fig. 12 block it set in a 
trapped eutectic at a higher magnification. second or two after the metal had been poured 
The diamond-like shape of the carbide crystals into the mould. 

which have entrapped the eutectic in Fig. 23 Even the small carbide crystals in Fig. 12 are, 
is shown in another section (of a different area) however, in most cases, formed by the joining-up 











Fie. 23.—Cast Hor. Vertical SECTION 


Kieg. 24.—Cast Hor. HortizontaL SEcTION 
4 1N. FRoM CuiLt EpGe. x 100. 


13 iN. FRoM CuiLt Epce. x 100. 


in Fig. 24. These micrographs indicate, it is 
thought, that the large carbide plates in ques- 
tion are aggregates formed by smaller-sized 
plates joining up while the eutectic was still 
molten. On this view, the large carbide plates 
are not formed in the conventional manner, as 


of still smaller crystals, as is revealed by the 
entrapped eutectic markings. Consequently, the 
size of the smallest crystals to aggregate is not 
clear, since the smaller the crystals, the less 
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Fig. 22.—Same as Fie. 1, onty Horizontar 
Section. x 100. 


would be the tendency to entrap eutectic. 
Crystals formed by aggregation in the above 
manner would be imperfect, the larger imperfec- 
tions being visible in the above micrographs. The 
operation of the above aggregation process may, 
consequently, account for what is known as the 


(a) Progressive Growth. 





(6) Growth plus Aggregation. 
Fie. 25.—THeEoRIES oF CARBIDE PLATE 
ForMATION. 


‘ mosaic ’’ or Zwicky structure in crystals, which 
is revealed by X-ray analysis. Etching pits may. 
similarly, be due to the same process. 

(To be continued.) 














indicated in Fig. 25 (a), by progressive growth, 
but are formed by growth plus aggregation, as 

























is only diagrammatic, the carbide crystals are, 


would be more correctly drawn with diamond- 
shaped cross-sections, and as joining up accord- 
ingly, since they crystallise in the orthorhombic The 19th ordinary general meeting of the 
system. British Cast Iron Research Association was held 
The present suggestion, consequently, is that on November 1, at the Queen’s Hotel, Birming- 
two processes determine the formation of the ham, Dr. H. Hartley, the chairman of the 
large carbide crystals. One of these is crystal t 
growth due to the deposition of further solid 
from the melt. The second is crystal aggrega- 
tion due to the attraction and joining up of 
crystals in the still liquid eutectic. The second Me. V. deen (neha. Lindiell, Me. ©. 
process also explains why the primary carbide = . : as ee ‘- 
plates in Fig. 9 are so much larger than those Pritchard (Midland Motor Cylinders, Limited) 
in Fig. 12, since the former could be imagined, and Mr. J. F. Davies (Radiation, Limited) were 
from their included eutectic markings, to have ©lected Vice-Presidents. Lord Dudley, whose 
been formed by the aggregation of plates of the services to the Association during his presidency 
size of the latter. This would be made possible have been most valuable, was very cordially 
by the slower solidification of the Fig. 9 block, thanked and elected an honorary member. 


Council, presided, in the unavoidable absence of 
Lord Dudley. The Rt. Hon. Lord Austin was 
elected President of the Association, and Dr. 
W. H. Hatfield, F.R.S. (Firth Brown, Limited), 


Op  —=—- =< << - —_ -— tae a 


indicated in Fig. 25 (b). In Fig. 25 (b), which British Cast Iron Research Association 
for the sake of simplicity, drawn as plates. They LORD AUSTIN ELECTED PRESIDENT 


The thanks of the meeting were also expresse«! 
to Prof. T. Turner, who is retiring from the 
position of Vice-President of the Association. 
The following members of the Council were re- 
elected:—Mr. J. Arnott, F.I.C., Mr. A. J. 
Burn, Dr. W. T. Griffiths, Mr. T. M. Herbert, 
Mr. A. Hodgkinson, Mr. W. B. Lake, J.P. (Pre- 
sident of the Institute of British Foundrymen), 
Mr. W. B. Parker, F.1.C., Mr. R. O. Patter- 
son, Mr. S. H. Russell, Mr. H. H. Shepherd, 
Mr. G. A. Ure, J.P., and Mr. H. B. Weeks. 
F.I.C. 

A vote of thanks to Dr. Hartley for presidinz 
was proposed by Mr. V. C. Faulkner, who 
doing so congratulated the chairman on | 
elevation to the directorate of his company. 
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Phosphor-Bronze Castings 
MACHINING AND PRESSURE-RESISTANCE INTRODUCE SPECIAL 


PROBLEMS 


Mr. A. Hopwood’s Paper on ‘“ Phosphor- 
Bronze Castings of Heavy Sections,’’ printed in 
our last two issues, served a particularly useful 
purpose by showing how very different is the 
procedure when making castings destined to be 
machined, and those to withstand pressure tests. 
This difference was emphasised by the remarks 
of various speakers when the Paper was dis- 
cussed following its presentation to the London 
Branch of the Institute of British Foundrymen. 


Controlling the Charcoal Cover 


The discussion was opened by Mr. J. H. Kine 
who said he was impressed by the author’s re- 
ference to charcoal entering the mould. He 
asked whether the practice of melting under 
charcoal was adopted. 

Mr. Horwoop replied that it was adopted in 
many cases. He had mentioned the matter for 
the simple reason that it was usua] for foundry- 
men to use charcoal. Naturally, they liked to 
see the metal well stirred up, and as soon as it 
was so agitated, more charcoal came from the 
crucible sides. 

Mr. Kine said he had raised the question 
because he had wanted the author’s opinion as 
to whether or not he considered melting under 
charcoal to represent the ideal condition. 

Mr. Hopwoop replied that that depended 
more or less on the alloy. Although he had 
heard of other people experiencing trouble as 
the result of using charcoal, he had never en- 
countered any. At the same time, he doubted 
that he would use it on such metal as manganese 
bronze, for instance, where there was a very 
considerable skin effect. He did not advocate 
so much putting charcoal at the bottom of the 
pot as keeping the métal covered with it; he 
liked to see the charcoal on the top just prior 
to the completion of the melting of the charge. 
He had heard references to the use of charcoal 
at the bottom of the pot being detrimental 
when melting aluminium bronze, but he had 
had no experience of it. 


Chill Dressings 


Mr. Cwas. Creaver asked whether special 
dressings were used on the faces of the chills. 
Mr. Hopwoop said his experience was that 
chill dressings were useless if the temperature 
of the chills exceeded a certain limit. The only 
satisfactory dressings he had found were of 
the refractory type, such as washes of various 
hon-gas-producing materials, e.g., blacking mix- 
tures containing a clay wash, etc.; and he had 
tried silicate of soda as a binder. If the chill 
became over-heated, there was no thin coating 
of dressing that was completely satisfactory in 
itself. The trouble could be overcome by thick 
applications of refractory materials; but such 
applications minimised the effects of the chill. 
Dry-Sand Moulding Recommended 
Mr. G. C. Prerce (Past Branch-President), 
referring to an_ illustration of cores being 
strickled up, asked whether they were stoved 
and dried or whether the casting was carried 

ont under green-sand conditions. 

Mr. Hopwoop said he had stressed in the 
Paper that the extra cost of the drying of the 
r ould was amply repaid by reason of the pro- 
Cuetion of castings of sounder general structure. 
't was his experience that the castings could 
'e made in green sand; but he was always loth 
to use that practice because of the danger of 
producing unsound castings due to the gas from 
ie green-sand mould and to the weak nature 
f the mould itself. There was a tendency on 
ie part of the moulder to ease with the ram 
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in making a green-sand mould, for the simple 
reason that he did not wish the sand to be any 
more dense than was necessary, coupled with a 
fear of scabs. 

Casting Temperatures 

Mr. Cartes CLEAVER, who was curious to 
know why the test bars referred to in the Paper 
were cast at the high temperatures mentioned, 
said that some years ago he had had experience 
of casting phosphor bronze; and it was found 
then that there was a critical temperature some- 
where between 980 and 1,000 deg., according to 
the thickness of the job; at 980 deg. the struc- 
ture produced was less heterogeneous than that 
produced at higher temperatures. 

Mr. Hopwoop said he had also emphasised that 
the casting temperatures of the bars mentioned 
in the Paper were very far in excess of the 
temperatures used in practice. He had used 
the higher temperatures to show the effect of 
over-heating the chills, and to ascertain whether 
or not he could produce a sound general structure 
when chill-casting at high temperatures. Cast- 
ing temperatures, of course, could be reduced 
to within a few degrees above the temperature 
of solidification ; a thick casting, probably weigh- 
ing about 10 lbs., could be cast at a temperature 
very close to the solidification temperature. 
If, however, one were making a casting three 
times as large, for instance, but of the same 
section, which meant that there was more metal 
going into the mould and a greater length of 
time was occupied by the casting period, one 
must allow for that by increasing the casting 
temperature, or by providing far more runners 
in order to ensure quicker and better distribution 
of the metal. 

Mr. CLEAVER commented that the higher the 
temperature, of course, the greater was the 
length of time required for solidification. He 
was speaking of fairly heavy and fairly thick 
plates, weighing about 14 ewts., cast in dry 
sand. They were run from the top, straight 
into the section. 

Mr. Hopwoop said that that was the usual 
practice, and one could cast at a very low tem- 
perature when the metal was run straight into 
such a section. 

Machined Chills 

Mr. E. H. Brown referred to the practice 
adopted some years ago of machining chills in 
order to obtain a deeper chilling effect on the 
heavier sections, and he asked whether Mr. 
Hopwood had adopted that practice. 

Mr. Hopwoop replied that he had in certain 
cases, but only when castings had to be pro- 
duced to within very close limits. As a rule he 
preferred to use chills in the as-cast condition, 
where that was possible. If it were necessary 
to machine a chill, his policv was to take off as 
little as possible. 

Dealing with the question as to whether the 
machining of the chill brought about a deeper 
chilling effect, he did not think it had much 
influence after the first one or two castings had 
been produced, because usually (and even in 
permanent moulds) the dressing gradually built 
up on the chill, thus reducing its heat con- 
ductivity. At any rate, in his exnerience there 
was no greater depth of chill effect resulting 
from the use of machined chills after the first 
one or two castings had heen produced. 


Casting Temperature and Running Spe2ds 


Mr. G. C. Prerce (Past Branch-President) 
asked whether Mr. Hopwood was prepared to 
go all the way with regard to the fast running 
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of phosphor-bronze, or whether he ever advo- 
cated slow running. In that connection he 
mentioned castings produced by the Ronceray 
system, i.e., using small ‘ pencil ’’ runners in 
order to secure an equal rate of cooling through- 
out the mould, a system which obviously re- 
sulted in very slow running. But the castings 
produced thereby were very successful; he won- 
dered whether Mr. Hopwood had used that 
system, and, if so, what were his results. 

Mr. Pierce expressed himself as being some- 
what surprised by the optimism of Mr. Hop- 
wood in thinking that one would be able to pro- 
duce decent castings at the temperatures at 
which he had experimented. Mr. Hopwood musi 
have known, of course, that to cast phosphor- 
bronze at 1,350 deg. was asking for trouble. 
On the other hand, it was surprising to hear 
Mr. Cleaver refer to the production of per- 
fectly good castings at 980 deg., for one would 
have thought that that would have resulted in 
trouble also. Many tons of castings in phosphor- 
bronze were being made at fairly high tempera- 
tures, but he personally regarded 1,120 deg. as 
the maximum pouring temperature. He had 
known castings weighing 1 cwt. in phosphor- 
bronze to have been subjected to very high tem- 
peratures and poured by the Ronceray system 
at 1,120 deg. However, he was not advocating 
high-temperature running. 

Mr. Hopwoop said he could not visualise 
phosphor-bronze of any appreciable phosphorus 
content or of high tin content withstanding ex- 
ceedingly high pressures. No doubt it would be 
agreed that phosphor-bronze, in thick sections, 
had a notoriously unsound structure underneath 
the as-cast skin; one could not possibly produce 
such phosphor-bronze sand castings completely 
sound, to withstand very high pressures, as 
could be done with gunmetal. He had heard of 
a foundryman, operating a small foundry in 
Lancashire, who had adopted the practice of 
casting through small inlet runners, and he had 
learned that, due to the use of those small 
runners, the casting temperature was much 
higher than usual. He did not know the quality 
of the castings produced, or whether they were 
subjected to stringent tests. 


Machining and Pressure Soundness 


Mr. A. E. McRae Sirs said the author had 
seemed to imply that the particular specification 
of phosphor-bronze he was using, which had a 
fairly high tin content, presented a great deal 
of difficulty from the foundry production point 
of view. If that were the suggestion, he would 
rather disagree with it, because very heavy 
castings were being made in phosphor-bronze to 
withstand very high pressures. 

Mr. Hopwoop replied that he had definitely 
experienced difficulty in meeting the specified 
Brinell figure of 80 on the bearing faces of 
phosphor-bronze castings of large sections; in- 
deed, that was his main reason for presenting 
the Paper. His duty had been to find out a 
method of meeting that specification, and he 
had found two methods: either to reduce the 
machining (as could be done in certain cases) 
as far as the machine shop would allow, or so to 
increase the cooling rate that the crystals would 
build up rapidly on the chill face. 

As he had stated in the Paper, the indis- 
criminate increase of tin and phosphorus con- 
tents to increase hardness was useless to the 
foundry, and he had found that he could obtain 
the same structure, or a better one in many 
cases, by quick cooling, i.e., throwing the alloy 
further from the equilibrium. 

Emphasising the bad results arising from weak 
moulds, he said that time and time again the 
machine shop had received two similar castings, 
one of which was perfectly good whereas the 
other was bad. Anyone who saw the bad casting 
would suggest that it had been cast at too high 
a temperature, or that the metal was gassy, 
or the like; but, knowing the conditions under 
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which it was cast, he was aware that those 
reasons were not the real reasons. ‘Therefore, 
he had tried to discover the real cause of the 
trouble, and had found that bad castings with 
open, porous structures could be produced 
through the use of weak moulds, just as such 
castings could be produced by casting at the 
wrong temperatures. 


Importance of Gas Content 


Mr. G. T. Caius said that in the course of 
his experience he had been concerned with the 
production of small parts in phosphor bronze, 
intended particularly for pressure work, and 1t 
had been a common experience to find castings 
having, when broken, very desirable pressure- 
tight skins and bad cores, showing the yellowy- 
brown fracture to which Mr. Hopwood had re- 
ferred. The first consideration that had 
occurred to him was why there should be such a 
vast difference between the contraction of 
phosphor bronze and that of manganese bronze. 
The total contraction was practically the same, 
namely between 10. and 11 per cent., yet despite 
the similarity in total contraction, the head on 
a phosphor-bronze casting might show hardly 
any sink, and contraction troubles due to 
shrinkage were rare, results very different from 
what one met with manganese bronze. The 
answer was to be found in the gas content of 
the metal. 

In the case of manganese bronze in which, 
due to the high partial pressure of zinc, gases 
were quite insoluble, contraction was _ not 
hindered by gas evolution at or near the 
freezing point. Phosphor bronze and gunmetals, 
however, readily dissolved gas, the evolution of 
which inhibited feeding and resulted in the voids 
so often mistaken for shrinkage cavities. 

There were various ways of removing the gas 
from phosphor bronze, the most general being to 
maintain melting conditions oxidising at all 
times. The use of charcoal was considered to be 
bad, for it could remove such oxygen as might 
with advantage get to the surface of the metal. 

In a recent experiment on some green-sand 
cast test-bars in gunmetal, which bars had given 
a tensile strength of approximately 17 tons per 
sq. in. as cast, the metal was put back into the 
furnace and left there for about 10 mins. with 
a good excess of gas; the resulting bars gave a 
tensile strength of about 11 tons per sq. in. 
Then air, the simplest and cheapest oxidising 
medium available to everyone, was blown in for 
a few moments, and the tensile strength of the 
bars was increased to about 20 tons per sq. in. 

Commenting on the references made to the 
importance of the freezing range, Mr. Callis 
said he might be regarded as iconoclastic, but he 
had come to the conclusion that the freezing 
range had nothing whatever to do with the 
soundness of phosphor bronze and gunmetal cast- 
ings, and that the trouble was purely and simply 
one of gas content. Casting temperature had 
but little to do with the soundness of the cast- 
ings in phosphor bronze, although it influenced 
the tensile properties of the material as test- 
bars. The reason why high casting temperatures 
were generally regarded as being responsible for 
bad castings was that obviously, in order to 
achieve high casting temperature, the metal had 
to he subjected to higher temperature in 
the furnace, and the rate of solution of gas 
increased very rapidly with increase of tempera- 
ture. Thus, a pot of metal heated to 1,100 deg. 
C. and poured at 1,080 deg. C. would produce 
a much sounder casting than one which had 
been subjected to a temperature of 1,250 deg. C. 
if melting conditions were bad. Mr. Callis added 
that those remarks applied more particularly to 
metal melted in oil-fired furnaces; he believed 
that comparatively few gas troubles were ex- 
perienced in connection with metal melted in 
coke fires. 
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Solidification Ranges 


Mr. Hopwoop said that his theory was very 
much in line with that of Mr. Callis, except 
that he believed the solidification range had a 
good deal of influence on the results. Without 
doubt, gas was present, and he believed that was 
the reason that the alloys suffered from inverse 
segregation. His view was that concentration 
of gas could occur after the metal had com- 
menced to solidify; and much depended on the 
amount of under-cooling and on the force with 
which the gas came out of solution. That ex- 
plained, he believed, why heavy castings also 
exhibited a greater amount of inverse segrega- 
tion or porosity. Without doubt, the castings 
suffered from under-cooling. The metal was 
cast into the mould at a temperature which was 
above that at which solidification commenced ; 
after the first extraction of heat by the cold 
mould, the metal cooled relatively slowly, de- 
pending on its mass, and on that would depend 
the amount of under-cooling that would occur 
—except that vibration would upset under- 
cooling. It was only a theory, and he had not 
seen it proved, but he believed that if the metal 
had a shorter freezing range, there would be 
greater latitude in the foundry. That was why 
one could cast a metal containing, say, 11 per 
cent. tin and 0.1 per cent. phosphorus much 
more easily, and produce a higher percentage of 
perfectly sound castings, than with a metal 
containing 12 per cent. tin and 0.3 or 0.4 per 
cent. phosphorus. 


Vote of Thanks 

A hearty vote of thanks was accorded Mr. 
Hopwood for his Paper. 

Mr. Hopwoop, in a brief response, said the 
subject discussed in the Paper was partly solved, 
and he expressed indebtedness to Mr. Callis for 
his remarks concerning the solubility of gas, 
because that was the problem he had been trying 
to solve. 








Industrial and Commercial 
Lighting for A.R.P. 


In industrial and commercial premises such 
as factories, shops and offices, the necessity of 
providing illumination that complies with 
A.R.P. requirements has introduced many new 
problems, and the following information on the 
subject is based upon material kindly supplied 
by the General Electric Company, Limited, of 
Magnet House, Kingsway, London, W.C.2. 

Subject to complete screening of the windows 
of the building, the established principles of in- 
terior lighting are entirely unaltered by the new 
conditions—in fact, they apply with even 
greater force. The reduced amount of daylight 
obtainable owing to the screening means that 
artificial lighting will be in service during most 
or the whole of the day as well as after dark. 
A first-class lighting installation is therefore 
essential, not only to enable the maximum pro- 
duction to be maintained, but also to counter 
the strain of working long hours under artifi- 
cial light. Such an installation will also enable 
economies to be made owing to the high efficiency 
of modern light sources. Incidentally, the light- 
ing system will be more fully utilised and the 
lighting load factor improved under the new 
conditions. 

The time taken to provide effective screening, 
however, makes it probable that a temporary 
alternative in the form of very dim lighting 
may be permissible, provided that no direct or 
reflected light is visible from the sky, and in 
certain instances such lighting has already been 
sanctioned by the local police authorities. Dim 
lighting is, of course, limited to places where 
light is required for movement only and not for 
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work. Examples are to be found in corrid 
and staircases and also in store rooms, whe:e 
the actual issuing of the stores can be done wi‘! 
the help of portable lamps. 

For such purposes, there is now available a 
ceiling fitting provided with louvres that confixe 
all the light within 45 deg. of the vertical; it 
important that the mounting height of thise 
fittings be less than half the width of the room, 
in order to ensure that no direct light falls on 
the walls. The fitting made by the G.E.C. is 
constructed of copper with blue glass above the 
louvres, the interior being enamelled white, thie 
louvres matt black, and the exterior white; it 
is designed for mounting on B.S. conduit boxes 
and is arranged to accommodate one 15-watt 
clear lamp. 


‘ 


v7 


Shed Lighting 

In large storage sheds, garages and the like, 
it is necessary for vehicles, porters and other 
employees to be able to move along the correct 
routes or gangways. In order to enable them 
to do this in surrounding darkness, there has 
been developed a special low-intensity lighting 
fitting, which gives a narrow band of light that 
is sufficient to indicate clearly the route or 
gangway concerned, but provides insufficient re- 
flected light to be distinguishable from above. 


Fluorescent Material and Black Lamps 

Emergency operation of essential services can 
be facilitated, and various indications given by 
the use of fluorescent and _ phosphorescent 
materials activated by the invisible ultra-violet 
radiation from black lamps. These lamps can 
be employed in unscreened positions provided 
that the reflectors cut off all light above tlie 
horizontal, and fluorescent materials having a 
long after-glow allow premises to be evacuated 
safely and plant shut down in the event of the 
current supply being interrupted; indeed, quite 
apart from A.R.P. purposes, the latter applica- 
tion is an excellent way of ensuring that 
emergency action can be taken if the current 
should fail. A single 125-watt Osira black lamp 
will activate all fluorescent objects within a 
radius of 30 ft. or more. 

In power houses, switchrooms, pumping 
stations and the like, fluorescent materials can 
be applied to the operating handles of switches 
or valves, the dials of meters, instruction and 
indication labels and the like. 


Outdoor Lighting 
Out-of-door work at night, either in the open 
or partly under cover, is essential for foundry 
yards working night shift, and fittings giving 
a dim light may in certain cases be permitted 
both for these purposes and also for use inside 


buildings without screening the windows. New 
British Standard Specifications Nos. ARP16, 


ARP20 and ARP21, covering fittings suitable for 
such work, have been published. 

One type of reflector complying with these 
specifications is designed to take a 15-watt lamp, 
giving a maximum light intensity of 0.002 
ft.-candle, and the second takes a 100-watt lamp 
for use in cases where a higher degree of 
illumination—up to 0.02 ft.-candle—is permitted : 
the third takes a 15-, 25- or 40-watt lamp, 
according to the mounting height, and gives an 
intensity of 0.2 ft.-candle, which would allow 
simple skilled work to be carried out. These 
fittings are constructed of steel, stove enamelled, 
and are fitted with B.C. lampholders. They are de- 
signed for minimum mounting heights of 10, 15 
and 20 ft. above the ground. The two smaller re- 
flectors, which have a cup and supports clippe!l 
on to the rim, are finished in dark enamel in 
three shades. according to the mounting height 
required (the spacing must be at least four times 
the mounting height) ; the largest reflector (which 
has no cup) is spraved in aluminium outside and 
black inside. and requires a spacing of not less 
than twice the mounting height. 
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Falkirk Winter 


NovEMBER 9, 


FOUNDRY TRADE JOURNAL 


Session Opened 


Mr. DONALDSON’S ADDRESS 


When vacating the chair of the Falkirk Sec- 
tion of the Institute of British Foundrymen 
on Saturday evening, Mr. R. R. Saw, who 
has been President for the past two years, said 
he wished to speak for a few minutes for the 
last time from the chair. After thanking the 
members for the honour they had done him 
in electing him President, Mr. Shaw said his 
task had been a very enjoyable one. 

Reviewing the past session, Mr. Shaw said 
that the Papers delivered were of a very high 
standard and had all been published in the 
Founpry TRADE JourNaL. He added that one 
Paper—that by Mr. H. Hughes—had been pub- 
lished in the United States of America. In 
conclusion, Mr. Shaw thanked the Committee 
for the very fine way they had worked in 
harmony with him throughout the session. 

The retiring President then vacated the chair 
in favour of Mr. Jon Donatpson, the new 
President, who asked the members to accord 
Mr. Shaw a very hearty vote of thanks for the 
way in which he had conducted the Presidential 
duties in the last two years. 


Why the Institute was Formed 

Commencing his Presidential Address, Mr. 
DONALDSON said that some time ago he had 
started to brush up the subject of the Institute 
of British Foundrymen and all it stood for, 
with the object of carrying out more efficiently 
the duties of President of the section. That 
brushing-up process was a personal revelation. 
He freely admitted that he had been in com- 
plete ignorance of many of the aims and activi- 
ties of the Institute. In these circumstances, 
the question of choosing the text of his address 
was solved. 

The Institute was founded in 1904 with (ac- 
cording to Mr. F. J. Cook, one of the Institute’s 
founders) the following objects:—(1) The edu- 
cation of the men actually at work in the 
foundry—workmen, foremen and managers, to 
he followed by educating those outside the shops 
who are more or less directly or indirectly con- 
cerned with it, such as draughtsmen, pattern- 
makers, proprietors, and works managers; (2) 
to rule out all discussion of trade matters; 
(8) the Institute was not to be used in any sort 
of propaganda for business houses in the selling 
and advertising of their goods. The Royal 
Charter, granted in 1921, enlarged to some 
extent on these sound principles. 

The meetings and works visits organised by 
some eighteen Branches and Sections, annual 
conferences, and international foundry congress 
gatherings were well-known activities of the 
Institute. The cream of the Papers read and 
discussed at these assemblies went to make up 
the main contents of the Proceedings issued 
annually. This publication was one of the finest 
technical productions in existence, dealing as 1t 
did with every aspect of foundry practice, ferrous 
and non-ferrous. There were few problems with 
which the foundrvman had to deal that could 
not be solved on consulting these publications. 


The Technical Committee 
\ technical committee was formed in 1931 for 
the purpose of: (1) Taking full advantage of 
th. results of research work carried out by other 
wiations; (2) conducting an inquiry bureau 
to provide members with specialised information 
foundry problems; (3) contacting with 
external standards committees and kindred bodies 
(national and international) in the interests of 
the industry; and (4) to provide the B.C.I.R.A. 
with suggestions in carrying out their research 
Piogramme and assist if necessary by furnish- 

ins samples, ete. aii 


=} 


The ‘Technical Committee was made up of 
members elected by the Branches, augmented by 
members who were co-opted for their special 
knowledge in some branch of the committee's 
work. This committee was divided into eight 
sub-committees, each one having a branch of 
foundry detail to cover. The quality of work 
turned out by these sub-committees had been of 
a very high and practical standard. The 
quantity of their work appeared at first sight 
to be small, until it was remembered that the 
work was carried out under difficult circum- 
stances. Committee members were drawn from 
all over the country, and meeting times could 
not clash with business demands. Again, the 
full results of the work done could not be con- 
veyed to Institute members because of the cost 
of printing and circulating. In all these circum- 
stances the service given by this branch of 
the Institute was excellent, and it was felt that 
the Technical Committee members did not always 
receive the appreciation their unselfish labour 
deserved. 

Educational’Activities 

The Institute had always taken a keen interest 
in education of foundry apprentices and students. 
It was represented on numerous bodies, having 
the training of these youths as the goal. It was 
through the efforts of the Council that the City 
and Guilds of London Examinations in foundry 
practice and patternmaking were begun, and the 
Institute largely controlled the organisation of 
the examinations. To train young foundry 
workers for this examination, evening classes 
had been organised all over the country, and 
hundreds had gained these important certificates. 
For the more ambitious student, the Institute 
had made it possible to obtain a degree in 
foundry subjects. He referred to the course in 
operation at Sheffield University. The spade 
work was done and some of the money was found 
by the Institute for this scheme. It had also 
been arranged that foundry subjects could be 
embraced in the examination of the Institution 
of Mechanical Engineers for their national 
certificate in mechanical engineering. The 
Institute was obviously very much alive to the 
importance of providing training for the young 
foundry worker, and lost no opportunity to 
further this essential feature. 

Mr. Donaldson reminded his audience that an 
employment register was operated by the In- 
stitute, whereby many members were placed in 
suitable positions. This was made _ possible 
through the courtesy of THe Founpry TRADE 
JourNnaL, in which svace was provided for appli- 
cants’ notices free of charge. It might be men- 
tioned in passing that THe Founpry TrapE 
JourNAL deserved the greatest credit for having 
in past years provided the fullest publicity for 
the Institute’s transactions. The foregoing 
points indicated in brief the main functions of 
the Institute, When it was remembered that 
the present high standard of the Institute had 
heen attained almost entirely by the voluntary 
efforts of a large number of public-spirited men, 
the results achieved became all the more re- 
markable. 


Meeting Competition 


It was unnecessary to remind members of the 
progress that had been made in the foundry 
trade, and the competition from substitutes for 
its products, which had been, and was being, 
successfully met. Would this progress have been 
possible had the Institute not been in existence ? 
The answer was definitely in the negative. That 
being the case, it was imperative not only that 
the Institute should continue to function, but 
that its ramifications should be widened. This 


brought the discourse to a matter that had been 
occupying the minds of members for some time 
—namely, increased subscriptions. The adjust- 
ments in subscriptions being introduced had only 
been decided on after careful survey of many 
factors by the officers appointed to deal with 
the Institute’s functions. The increased re- 
venue was to be used wholly to improve the ser- 
vice given to members in the past. This would 
take the form of publishing the proceedings 
more frequently, so that the contents might be 
the sooner available to members, circulating 
certain findings of the Technical Committee to 
members only, and to make it possible to have 
systematic Papers by paid lecturers at Branch 
meetings. 

Few members would deny that the value they 
had received in return for the payments they 
had made to the Institute in the past had been 
worth while. A personal opinion was that there 
was no other technical organisation which gave 
more service for the income received, and it 
could be safely assumed that the extra funds 
asked for would be used in the same efficient 
way. 

The foundry industry could only continue to 
flourish if it kept in contact with, and took 
advantage of, every improvement in foundry 
procedure. The Institute was the channel 
through which this information could be most 
speedily conveyed to the foundrymen, and there- 
fore everything possible should be done to en- 
sure its smooth working. Members could best 
serve by continuing to support this progressive 
organisation, and by obtaining as many new 
members as_ possible. 

A vote of thanks was accorded to Mr. Donald- 
son for his address, on a proposition made by 
Mr. Norman Erskine (Past-President of the 
section and now President of the Scottish 
Branch), who remarked that Mr. Donaldson had 
dealt with a subject too many of them knew 
too little about. 


“Hat Night” 

Following the address, a ‘‘ hat night’’ was 
the order of the evening, and the five questions 
put in the ‘ hat ’’ were all fully discussed. 

The first question was, Can refuse sand from 
dressing shops be reclaimed and used satisfac- 
torily again? 

Mr. G. Wilson, Mr, J. Smith, Mr. T. Tyrie, 
Mr. R. R. Shaw and Mr. N. Erskine all spoke 
on this matter, and it was the general opinion 
that such a process could be adopted, but that 
it was not worth while. It was agreed that the 
waste sand was a nuisance, but nevertheless it 
would not be an economic proposition for the 
average foundry to reclaim it. 


Rat-Tailing 

The next question was even more interesting 
to many of the members present—What are the 
causes of worm-marking or rat-tailing on flat 
castings? 

Mr. T. R. Goopwin (Section Secretary) said 
that this had been troubling him for some time, 
and he found that the trouble was over the 
whole surface, but that it started at the runner. 

Mr. Ersxrne said he could advance several 
arguments as to the cause. The first was that 
the sand might be over-dried—that was in cer- 
tain circumstances only. Coupled with that was 
the question of surface tension on the metal. 
Actually, however, he was of the opinion that 
it started with the preparation of the sand. 

Mr. Tyrie said that, so far as he could learn, 
the most satisfactory way of overcoming it was 
to increase the coarseness of the sand, because 
the trouble was more prevalent with fine sand. 

Mr, Saw quoted Mr. Frank Hudson, who 
attributed the trouble to sand buckling. His 
advice was to reduce the temperature of the 
metal. 








The Cheapest Iron Melting Unit 


The next question, Is the cupola still the 
cheapest way of melting iron? was posed by Mr. 
Shaw, who proceeded to quote figures from an 
article that showed the electric furnace to be 
cheaper. The total cost per ton melted by 
electric furnace was £5 Os. 8d., against £5 4s. 
for material only by the cupola. He went on 
to say that in Falkirk they had cheap electri- 
city, and they could work with cast-iron borings, 
etc. He thought that that proved that the 
cupola was not the cheapest way. 

Mr. Wi1son pointed out that if every foundry 
in Falkirk were to instal an electric furnace 
there would be a scarcity of borings. 

Mr. Tyrie stated that the claims made by 
manufacturers were hardly fair. In one foundry 
near the Glasgow area many tons of borings 
were returned and re-melted. They had to buy 
the borings, and even then they could not get 
enough to keep the plant going all the week. 
That showed: that the supply of borings was 
not so unlimited as some people would make 
one believe. 

Mr. Saw insisted that borings were very 
cheap. 

The Presivent thought that foundrymen were 
inclined to think of the cupola as being supreme 
as a melting unit. 

Mr. SHaw declared that with an electric fur- 
nace a foundry could take orders it would have 
had previously to refuse. Further, he did not 
think there would be great difficulty in pro- 
curing those orders. The figure he mentioned— 
£5 Os. 8d.—was an incentive to an ironfounder 
to investigate the matter. 

Mr. Tyrie pointed out that with the cupola 
there was continuous melting, whereas an elec- 
tric furnace poured intermittently. 

What is the difference between mild steel, 
wrought iron, and cast iron? was answered by 
Mr. Suaw, who briefly defined the different 
properties of each metal. 

The fifth and final question was, What size of 
fan would be considered suitable to supply air 
to a 42-in. dia. cupola melting about 7 to 8 
tons of iron per hour? 

Mr. Erskine replied that the capacity of a 
fan was 30,000 cub. ft. per hr. per ton to be 
melted. 

The meeting concluded with the new President 
thanking the members for their contributions 
to the discussions. He intimated that the next 
meeting would be on November 24, when three 
short Papers would be given. 








Catalogue Received 


Air Conditioning. Davidson & Company, 
Limited, of Sirocco Works, Belfast, Northern 
Treland, have just published a new 70-page 
well-illustrated catalogue (No. S.F.245) covering 
the whole field of air conditioning. This sub- 

‘ject has been brought strongly into relief by 
the present conditions, as A.R.P. regulations 
have cut off in many cases natural sources 
of ventilation through open windows and the 
like. The resulting stuffiness has created the 
need for proper air conditioning. However, 
the main applications for the time being are 
“places where people habitually congregate ”’ 
and for specialised process manufacture. The 
future, however, will include private dwellings 
and the general run of workshops. Social de- 
velopment insists that the minimum require- 
ments for human beings are that they have 
ample food, adequate clothing and shelter, but 
the future will also demand a supply of pure 
air in any enclosed premises and the like. 
This catalogue completely surveys the whole 
field, and illustrates what has been done by the 
inclusion of many interesting illustrations. 
For the technician there are numerous tables 
to guide him in his calculations. 
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Founders’ Forum 
AN INSTRUCTIVE NEW SERIES 


-A NEW series of questions and answers has 
been prepared by two internationally- 
known foundrymen. Whilst it naturally 
follows a certain logical sequence, it is inter- 
spersed with actual queries sent in by our 
readers. There need be no diffidence on the 
part of apprentices or young craftsmen in 
sending in their difficulties, and with a 
weekly newspaper, the loss of time in receiv- 
ing advice will be at a minimum. In urgent 
cases queries will be answered by letter. 


Q.—Is gas in the metal a serious factor in the 
brassfoundry ? 


iA.—The presence of excessive amounts of gas 
in non-ferrous alloys is undoubtedly a source of 
trouble to the foundryman. 

Q.—What defects does gas give rise to? 

A.—Suecn defects as ‘‘ mushroom topped 
risers,’’ tin sweat, blowholes, porosity anc low 
mechanical properties can be directly ascribed to 
this cause. Hydrogen is the common gas soluble 
in a large number of metals and should accord- 
ingly receive primary attention. In fact, it might 
be said that this gas is in most cases the only 
one to which the average foundryman need give 
serious consideration. There are, however, other 
gases such as sulphur dioxide and the oxides of 
carbon which have an indirect effect inasmuch as 
they can be dissociated under certain conditions 
leading to the absorption of carbon and sulphur 
in conjunction with complex gas reactions. These 
latter factors are of some moment in the founding, 
of alloys containing an appreciable nickel content 
such as, for example, nickel silver, nickel bronze, 
cupro-nickel, Monel, etc. 


The solubility of hydrogen varies’ with 
different metals. For example, nickel has a 


greater affinity for this gas than copper, and 
copper greater than aluminium. In addition, 
solubility varies according to temperature, there 
being a rapid increase with rising temperature, 
particularly after the melting point has been 
reached. On cooling, the absorbed hydrogen is 
given off and the quantity of gas evolved has 
been found to bear a relation to the rate of 
solidification, less gas being evolved the more 
rapid the rate of cooling. Accordingly, more 
trouble is likely to occur through gas unsound- 
ness when handling the heavier  sand-cast 
articles than with rapidly cooled or chill-cast 
sections. 
Q.—How does gas get into the metal? 


A.—Hydrogen is formed during 


melting to a 
greater or lesser extent, according 


to the opera- 


tion and type of furnace employed. In coal- 
and coke-fired units the moisture in the air 
used for combustion reacts with carbon in the 


fuel at temperatures over 850 deg. C. to form 
hydrogen and carbon monoxide. (As a matter 
of interest it might be mentioned that indus- 
trial hydrogen is principally made by passing 
steam over coke at a high temperature.) Re- 
ducing conditions assist this reaction, but it 
tends to be reversible in the presence of carbon 
dioxide ur oxygen, hence the modern practice 
of utilising oxidising melting conditions as fat 
as possible. When using coal for firing, as is 
common for the production of large quantities 
f metal in reverberatory or air furnaces, hydro- 
gen can result in addition as a direct decom- 
position product from the coal. Coal gas, used 
by itself for melting purposes, contains around 
15 per cent. hydrogen. In the electric are fur- 
nace hydrogen is formed through the decomposi- 
tion of water vapour in the air by the dis- 
harge. Nearly all the common metals decom- 
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pose water between a red and white heat \ 
the formation of hydrogen. The presence 
hydrogen can also arise from the metallic 
materials incorporated in the charge. Cat} 
copper, for example, contains considerable qu:.»)- 
tities of this gas due to its method of manu 
ture, and this may be retained on subsequ 
melting, if reducing atmospheres are employ 
Similarly, the use of scrap carrying hygros: 
corrosion products may constitute a poten 
source of trouble due to the reaction of moist: 
in the corrosion product with the base meial 
and the consequent formation of hydroge: 
Even the use of improperly dried ladles or hand 
shanks may cause trouble for similar reason 

From the theoretical point of view, if a cast- 
ing could be cooled at the same rate as the metal 
is melted, little trouble will arise through gas 
evolution as equilibrium conditions would he 
maintained. This is, in fact, the basis of the 
practice of pre-cooling, practical modifications 
of which are employed by some foundries. For 
example, in the manufacture of nickel bronzes 
used for valve trim, one might superheat the 
metal well above the pouring temperature and 
then coo] slowly to a suitable pouring tempera- 
ture with the view that dissolved gas will he 
maintained in equilibrium. Unfortunately, this 
practice only seems to work satisfactorily with 
chill and relatively thin-sectioned castings, when 
the previously-mentioned contributory effect of 
gas being retained in solution by rapid solidi- 
fication must also play a part. In the case of 
the majority of non-ferrous sand castings pro- 
duced, the solidification rate is neither rapid nor 
slow enough to maintain equilibrium, and if 
there is much gas absorbed during melting this 
cannot be completely given off in the time avail- 
able, and will be actually evolved as, or just 
before, the casting sets, causing porosity and 
allied troubles. Accordingly, it behoves every 
foundryman to take the necessary steps to ensure 
that gas absorption by the metal is kept to a 
minimum. The need for this is greater when 
handling metals which have a particular affinity 
for hydrogen (such as pure copper or alloys con- 
taining probably over 5 per cent. nickel), and 
as the solidification time of the casting 
increases. 


Q.—Can gas effect be minimised? 


A.—Much can be done to eliminate the harmtul 
effects of hydrogen by ensuring oxidising melt- 
ing conditions or the presence of active oxides 
in the molten metal. In the first instance, the 
presence of oxidising gases in furnace atmo- 
spheres, either as oxygen or probably as carbon 
dioxide, causes the dissociation of water vapour, 
as previously mentioned, to be reversible so 
that free hydrogen is not so readily produced. 
A still more important point is that under such 
conditions metallic oxides are formed in the 
metal capable of removing hydrogen. For 
example, hydrogen has a greater affinity for 
copper oxide than metallic copper, and_ will 
combine with the oxide to form water vapour, 
which is harmlessly evolved from the melt, and 
metallic copper which is redissolved. Similar 
reactions take place with nickel oxide and man- 
ganese dioxide. It thus evident that the 
presence of copper or nickel oxides in an active 
form in their respective alloys provides 3 
practical means of overcoming troubles due to 
dissolved With oxidising melting condi- 
tions these oxides are naturally produced to 
a variable degree, according to the amount of 
oxygen present and the condition of the charge. 
In many instances it is, however, rather difficult 
to control the concentration of oxides by furnace 
atmosphere alone, and recourse is made to 
addition of oxidising materials in order to obtain 
positive results. These utilised wi 
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CORE PLATES and PALLETS 





CORE PLATES MADE OF SPECIALLY TREATED ASBESTOS 
AND CEMENT COMPOSITION 


After supplying many hundreds of CORE PLATES the following 
outstanding merits and advantages are confirmed. 


(1) LIGHT WEIGHT.—About a quarter the weight of equal (3) MINIMUM WARPING. 
thickness of cast iron or steel. 
(2) NON-CORRODIBLE.—The surface remains the same (4) LOW HEAT TRANSMISSION. 


after years of service. 
(5) READILY CLEANED.—Core sands and washes do not 
burn into the surface. 


MADE IN ANY SIZE. SOME SIZES KEPT IN STOCK. 


J. W. JACKMAN & CO., LTD. 
VULCAN WORKS, MANCHESTER 


Telephone: 4648-49 Deansgate Telegrams: “Blast, Manchester ” 
Manufacturers of: 


FOUNDRY EQUIPMENT SAND BLAST APPLIANCES 
TESTING MACHINES 
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The Week’s News in Brief 


Trade Talk 


Tue Exvectric Lamp MANUFACTURERS’ ASSOCIATION 
or Great Britain, Limirep, at their Lighting Ser- 
vice Bureau, at 2, Savoy Hill, London, W.C.2, have 
organised an exhibition of lighting under wartime 
restrictions. 


In view of the importance of chemical engineer- 
ing at the present juncture, the Ramsay Laboratory 
of Chemical Engineering at University College, 
London, has reopened, and students will be accepted 
for training in chemical engineering and research 
forthwith. 


Tue peat of ten bells of St. Margaret’s, West- 
minster, is being overhauled by Gillett & Johnston, 
Limited, of Croydon, and six of the bells are being 
recast. ‘The tenor bell, dated 1761 and weighing 
about 25 cwts., was recast last Thursday, with a 
second, smaller bell. 


THE GENERAL Discussion on ‘‘ The Properties and 
Testing of Heat-Insulating Materials,’’ organised by 
the Joint Committee on Materials and Their Testing 
in conjunction with the Institution of Gas Engineers, 
and arranged to be held on November 23, has been 
postponed. It is hoped to revive the discussion when 
more favourable circumstances prevail. 


ORDERS totalling approximately £296,000 were 
placed with United Kingdom firms by the South 
African Railways & Harbours Administration dur- 
ing the past five weeks. The largest single order, 
for 30 locomotive boilers valued at £67,259, went to 
the North British Locomotive Company, Limited, 
Glasgow. 

Dorman, Lona & Company, Luwirep, celebrated 
the fiftieth anniversary of its incorporation as a 
limited liability company last week. The firm 
began its operations in 1876 when Mr. A. J. Dorman 
(later Sir A. Dorman) and Mr. Albert de Lande 
Long formed a private company and took over the 
West Marsh Ironworks, Middlesbrough. In 1880 
the firm took over the Britannia Works, and it was 


nine Years later that the firm became a limited 
liability company. 


_THE Council of the Sheffield Metallurgical Asso- 
ciation’ announce that it has now been found pos- 
sible to arrange a series of lectures for the forth- 
coming session. The lectures will be held either on 
Tuesday evenings, at 6.30 p.m. or on Saturday 
afternoons at 2.30 p.m. The first lecture, entitled 
“Research in Steel Metallurgy,” by Dr. W. H. 
Hatfield, F.R.S., was given on October 31. Later. 
speakers will include Prof. J. H. Andrew, Prof. 
Swift and Dr. T. D. Swinden. 


Tue President of the Institute of Metals, Dr. 
C. H. Desch, F.R.S., states that during the war 
the Institute is continuing its activities, other than 
those of a social character. The headquarters in 
Grosvenor Gardens remain open, and the joint 
library and the information department are avail- 
able to members. These facilities are found parti- 
cularly valuable by those members who are en- 
gaged in the production of munitions. At such a 
time, the services rendered by the publications of 
the Institute are increasingly appreciated. The vast 
importance of metallurgy to the conduct of a 
modern war hardly needs emphasis. Technical effi- 
ciency, which is so essential, calls for the most 
complete organisation for the collection and distri- 


bution of knowledge, which is the main function of 
the Institute. 


Tue British Standards Institution, in its pro- 
gramme of work in the preparation of specifications 
for engineers’ precision tools, has recently issued 
three further British Standards, namely, for steel 
straightedges of rectangular section (No. 863), for 
toolmakers’ flats and high-precision surface plates 
(No. 869), and for micrometers (No. 870). As in 
the case of the other British Standards in this 
series, the primary object of these specifications is 
to prescribe standards of accuracy, and the speci- 
fications have been prepared with the co-operation 
of the manufacturers and in close collaboration with 
the National Physical Laboratory. Copies of these 
specifications may be obtained from the Institution, 
28, Victoria Street, London, S.W.1. (Price 2s. 2d. 
each, post free.) 


Personal 


CommanpeR Sim CHARLES CRAVEN, managing 
director of Vickers-Armstrongs, Limited, has re- 
ceived the honorary freedom of the City of New- 
castle. 

Mr. Norman Erskine, who has been manager 
of Camelon Iron Company, Falkirk, since 1934, has 
left to take up a responsible post in connection with 
Allied Ironfounders, Limited. Mr. Erskine is a 
Past-President of the Falkirk Section of the Insti- 
tute of British Foundrymen and is now President 
of the Scottish Branch. On Friday last Mr. G. L. 
Anderson, director of the firm, handed over a part- 
ing gift in the form of a wallet of notes to Mr. 
Erskine, and wished him every possible success in 


the future. 
Wills 


Boyp, W. A., of Helensburgh, director 
of J. & T. Boyd, Limited, Shettles- 
ton Ironworks, Glasgow ae at 

Scorr, R. L., chairman of Scotts’ Ship- 
building & Engineering Company, 
Limited, Greenock rs — sis 

Norris, E. H., director of Norris, 
Henty & Gardners, Limited, petrol 
and heavy oil engine manufacturers. 
Patricroft, Manchester 


£13,904 


£332,395 


£51,939 








Obituary 


Dr. R. V. WHEELER, Professor 
nology in the University of 
October 28. 

THE DEATH has occurred of Mr. Harry Garner, 
of Littlemoor, who for 44 years was in the employ- 
ment of the Clay Cross Company, Limited, where 
for the past 24 years he had been foreman of the 
patternshop. He was aged 60. 

WE REGRET to anounce the death, which took 
place last Friday, of Mr. Vincent C. Vickers, a 
former director of Vickers, Limited, and of the 
Bank of England. He was a deputy Lieutenant of 
the City of London. 

Mrs. Greorce P. ALLEN, for many years a partner 
in and a director of Sabine Bros., Limited, Swadlin- 
cote, Derbyshire, clay-working machinery manu- 
facturers, has died. She was a daughter of the 
late Mr. T. Sabine, founder of the business. 

THE DEATH has occurred of Mr. Thomas Halliwell, 
a director of Bradley & Turton, Limited, of Cald- 
wall Foundry, Kidderminster. Aged 54, he had 
been with the firm for thirty years, beginning as a 
draughtsman and rising to the position of foundry 
manager. He was appointed a director two years 
ago. 

Lievut.-Cot. Epmunp Goprrey Petty, deputy 
chairman of John Fowler & Company (Leeds), 
Limited, engineers, Hunslet, Leeds, died in France 
on October 28 from an _ illness he contracted 
while serving with the British Expeditionary Force. 
He was 50 years of age. A native of Witham, 
Essex, he joined the firm of John Fowler & Com- 
pany after completing his studies at Cambridge. 
He was quickly appointed to a directorship; later 
he travelled in various parts of the world on behalf 
of his firm, and in recent years he was in charge 
of their London office. He was elected deputy 
chairman of the company five years ago. During 
the last war, Col. Pelly was awarded the 
Distinguished Service Order and the Military Cross. 
At the outbreak of the present war he volunteered 
for service again. . 
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Reports and Dividends 


Wellworthy Piston Rings, Limited—Final 
dend of 10 per cent., making 15 per cent. 

Samuel Osborn & Company, Limited—Profit for 
the year ended July 31, after making provision for 
pensions and contingencies, depreciation, bad and 
doubtful debts, income-tax, N.D.C. and E.P.T., 
£75,798; brought in, £68,192; preference dividend, 
£7,183: interim dividend of 24 per cent. on the 
ordinary shares, £5,311; final dividend of 125 per 
cent. on the ordinary shares, making 15 per cent. 
for the year, £23,868; to dividend reserve account, 
£15,000; carried forward, £92,628. 
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Company Meeting 
Lightalloys, Limited 


At the annual meeting of Lightalloys, Limi 
held in London last week, Mr. Wuttiam 
Grieve, deputy-chairman and managing direc:.., 
who presided, said that the board had granted ie 
chairman, Capt. Oliver Lyttelton, leave of abs 
while he was engaged in the work of Controlle: 
Non-Ferrous Metals. As a consequence, since 
war started, he had not taken any part in the « 
pany’s affairs and, of course, was unable to pre 
at the meeting. The year had been a record 
in all respects, said Mr. Grieve, and the balance 
sheet figures showed such strength that the cm- 
pany’s future might be regarded with confidence. 
The major portion of last year’s record turnover was 
directly attributable to ordinary civil requirements, 
some of the contracts for which would have ex- 
tended over a considerable period had not war in- 
tervened. In present circumstances, it had become 
very difficult to obtain raw material for other than 
Service requirements, and it was impossible to say 
what would ultimately happen in this direction. 
Very substantial Service orders had been, and were 
being, received, and it was hoped that the plant 
would continue to be fully employed. 








New Companies 


Heneage Metals, Limited, 244-245, 
Street, Birmingham—Capital £4,000. 

Lion Holloware Company, Limited, Engine Lane, 
Lye—Capital £500. Directors: C. Eveson and W. V. 
King. 

Lioyds Metals, Limited—Capital £1,000. Sub- 
scriber: J. R. Morgan, Sidonia, Parkfield, Tonna, 
Neath, Glam. 

Bowesfield Steel 
£100. Subscribers : 
Northallerton; and 
Grange, Yarm, Yorks. 

Leach & Thompson, Limited—Capital £1,000. 
Brass, bronze, aluminium and_ironfounders, etc. 
Directors: C. Hull, 162, Broom Terrace, Oakworth, 
Keighley; and W. S. Barker. 

Copper & Alloys, Limited—Capital £16,000. To 
acquire the undertaking, property and assets of 
West Bromwich Metal Refiners, Limited. Sub- 
scribers: W. Ritchie and C. F. Cooper, 18, Austin 
Friars, London, E.C.2. 


Heneage 


Company, 
E. Hunter, 
A. Dorman, 


Limited—Capital 
Howden Gate, 
Kirklevington 








Founders’ Forum 
(Continued from page 328.) 


nickel oxide, manganese dioxide and certain pro- 
prietary fluxes added in an amount equivalent 
to between 1 and 2 per cent. of the charge 
weight are satisfactory addition materials fo 
incorporating with the charge, whilst red 
cuprous oxide and nickel oxide can be utilised 
for molten metal degasification. In this latter 
case around one-fifth of 1 per cent. should he 
added and stirred in to the metal preferably in 
the furnace just before pouring. It is im- 
portant that these oxide additions should be 
perfectly dry, and treatment of the metal after 
melting has an added advantage inasmuch as 
crucible attack by the flux is reduced to a 
minimum. The use of oxidising slags is pal- 
ticularly valuable, when melting must be con- 
ducted under reducing conditions. Finally it 
must be appreciated that all alloys treated with 
oxidising media must be properly deoxidised 
before being poured into castings, and rapid 
melting, prevention of excessive overheating, 
etc., materially assist in getting the best results. 








Forthcoming Event 
NOVEMBER 15. 


Royal Society of Arts:—‘‘ The Charcoal-Iron Ind 
Paper by H. Gwynne Jones, at the R.S.A.., 
Street, Adelphi, London, W.C.2, at 2.30 p.m. 
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Raw Material Markets 


There has been a good deal of criticism of the 
fact that the new prices for iron and steel, due 
to come into operation on November 1, were not 
announced to the industry until that day. In fair- 
ness to the British Iron and Steel Federation, how- 
ever, it should be stated that the Order was not 
signed by the Minister of Supply until a late hour 
on the night of October 31. Full details of the 
price changes were given in our last issue, pub- 
lished on Thursday. The Order makes it essential 
for all consumers to obtain licences before they can 
procure pig-iron for whatever purpose the iron is 
intended. In the circumstances, this provision 
should have satisfactory results, as it will ensure 
that supplies required for national work will not 
be delayed. No indication of the time limit 
attached to last week’s Order is given and the 
period of validity will presumably be decided ac- 
cording to circumstances. Thus, all new contracts 
will be arranged with a rise-and-fall clause. 


Pig-lron 


MIDDLESBROUGH—The full production of pig- 
iron in this area is taken up without delay and 
additional tonnages would easily be disposed of. 
Central purchases of steel-making iron from the 
United States are understood to have been arranged, 
but it is believed that the price invoiced is suffi- 
ciently high to make substantial inroads into the 
financial pool to which the increased prices of home- 
produced iron and steel will be devoted. The manu- 
facture of Cleveland foundry iron continues to be 
suspended, but supplies are coming through from 
the Midlands fairly freely. There is an active de- 
mand for East Coast hematite and the full outputs 
are accounted for without difficulty. Local steel- 
makers are the chief consumers, but there is also 
a heavy demand to be met from other sources. 
Were sufficient iron available, a good export trade 
could be done, but the strength of the home require- 
ments leaves little margin for the transaction of 
overseas business. 


LANCASHIRE—The demand for foundry pig- 
iron in this area continues to show regular expan- 
sion and deliveries are being called for on a heavy 
scale. The increased demands may be partially 
accounted for by the absence of an adequate sup- 
ply of scrap iron, but there has been a welcome 
improvement among several working-up trades dur- 
ing the past few weeks. With the exception of 
some jobbing and light-castings foundries all con- 
sumers are in possession of well-filled order-books 
‘and certain concerns are not in a position to accept 
additional business for the time being. The call for 
West Coast hematite, too, is strong and supplies 
are changing hands freely. 


MIDLANDS Although but one week has passed 
since the introduction of the new prices, the opinion 
has been freely expressed that the revised quota- 
tions do not adequately cover the increased costs 
of production which have been brought about by 
the national emergency. Therefore, it is thought 
likely that still further adjustment will be made to 
prices later. Prior to the outbreak of war, stocks 
of both high-phosphorus iron and hematite were 
substantial, but the additional demands made upon 
makers have resulted in a considerable reduction 
and many producers are having to maintain their 
outputs at a high level. In certain instances, 
makers have already arranged to expand their out- 
puts of high-phosphorus material and plans with 
this end in view are at an advanced stage. Low- 
phosphorus iron, too, continues to be in heavy de- 
mand and production is expected to be at a higher 
level within a short time. So far, the priority 
scheme has worked quite satisfactorily, as, in addi 
tion to meeting the requirements of consumers en 
gaged on work which justifies their receiving 
primary consideration, other users are also procuring 
reasonable supplies. 


SCOTLAND— All pig-iron producers in this district 
are disposing of their outputs as made, and the 
call for deliveries is insistent. It is expected that 
makers will shortly be required to expand thei 


outputs as much as possible, following their having 
had to return to the authorities details of their 
stocks. Other data have also been collected with a 
view to obtaining maximum efficiency from the heavy 
industries. Most consumers are very busy, but there 
is still some quietness among light-castings makers. 
Deliveries of iron to local steelworks continue to 
be made at a satisfactory rate. 


Coke 


Despite the recent increase in prices of iron, there 
has not yet been any announcement of an advance 
in the price of foundry coke, which remains at 
50s. 6d. per ton, delivered Birmingham and Black 
Country stations. Consumers have, in many cases, 
bought well ahead at this figure, but the quotation 
is subject to any change by the Control authorities. 


Steel 


With the exception of consumers requiring supplies 
of steel for immediate use on orders in connection 
with the war effort, users are, in many cases, 
having to wait extended periods for supplies, owing 
to the heavier demand brought about by the hostili- 
ties. At the same time, steelworks are working at 
a very high rate of capacity, and opportunities to 
increase the existing rate of output are not missed. 
It is expected that there will be a continuous im- 
provement in the position, and that the problems 
involved in the apportioning out of deliveries will 
be solved with less delay later. 


Scrap 


Latest reports concerning the nation-wide collec- 
tion of iron and steel scrap are that replies to the 
circular letter despatched to likely quarters by the 
British Iron and Steel Federation are coming through 
satisfactorily, and that the tonnages involved are 
likely to be very gratifying in the course of time. 
Steelmakers, of course, continue to be the foremost 
consumers, and it is understood that fairly sub- 
stantial tonnages of scrap are being bought from 
America, steel producers sharing in the higher costs 
involved. 


Metals 


Of chief interest in non-ferrous metal circles 
during the past week has been the announcement 
that the International Tin Committee have raised the 
quota for the current quarter from 70 per cent. 
of standard tonnages to 100 per cent. In our last 
issue we suggested that some increase was imminent. 
but an increase of 30 points was not expected; the 
decision has, of course, been welcomed by pro- 
ducers. The quota for the first quarter of 1940 will 
not be less tham 60 per cent. 


Copper—During the past week or two there appears 
to have been a welcome improvement in supplies 
of copper despatched to consumers through the 
Control system. All the more urgent needs seem 
to be met, while consumers in the market for supplies 
for requirements other than of a national character 
are also receiving deliveries fairly satisfactorily on 
the whole. The United States market has been 
rather quiet of late, and large-scale buying is not 
likely to be engaged upon by consumers until afte 
the turn of the year. The Soviet Union is reported 
to be in the American market for substantial 
tonnages of copper, at a price stated to be 13 cents, 
.a.s. Sales of domestic copper in the United States 
during the month of October totalled 67,026 short 
tons, against 183,000 tons in the previous month. 

Tin—The effect of the raising of the current 
quarter’s tin quota, mentioned above, from 70 per 
cent. to 100 per cent. of standard tonnages is to 
permit exports of 17,331 tons per month, or approxi- 
mately 52,000 tons for the quarter. The increased 
shipments should go a.long way to relieving the 
world’s demand for the metal, and it is expected, 
too, that the higher quotations at present operat- 
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ing outside this country will be lowered consid 
ably. 
has been slightly in excess of the small tonna 
released daily by the buffer pool; prices for 
positions remain at £230 per ton. 

The Malayan export trade returns for the mo: 
of October are interesting and reveal an _all-ti; 
record for any single month. This is accounted 
largely by the heavy buying of tin and rubber 
the United States as a precaution against a sh 
age due to restricted outputs and European 


demands. Malayan exports consisted mainly of ‘in 
and rubber and were valued at £13,250,000 in 
October. 


The total visible supply of tin on October 31 was 
30,695 tons, as compared with 21,708 tons at the 
end of the previous month, according to the returns 
compiled by Mr. W. H. Gartsen (Henry Rogers, 
Sons & Company). The carry-over in the Straits 
Settlements was 1,340 (3,774) tons, while the carvy- 
over at principal European smelters (other than 
British Tin Smelting Company) was 4,924 (4,479) 
tons. 


Spelter—The demand for this metal continues to 
be well maintained, and supplies are readily taken 
up. The bulk of present requirements, of course, is 
required in connection with armaments, and con- 
sumers thus employed receive preferential considera- 
tion in the allocation of supplies. There is still 
much complaint at the absence of an announcement 
from the Ministry of Supply regarding merchants’ 
commissions. 


Lead—With the demand for lead heavily increased 
during the past few weeks, supplies are scarcely 
sufficient to meet all consumers’ needs, although the 
more important orders are being satisfied with little 
delay. Dealers, on the whole, however, are not 
getting supplies through as freely as they would 
wish. 


Scrap—Now that fixed prices have been 
announced by the Control authorities for certain 
descriptions of non-ferrous scrap metals, dealers are 
not finding it easy to trade in these particular 
grades. 

The following prices 


have been authorised :— 


Copper.—Bright untinned wire in crucible form 
or in hanks, £49, delivered buyers’ premises; No. 1 
wire, £48 10s., delivered buyers’ premises; No. 2 
wire, £47, delivered buyers’ premises. 


Brass.—Q.F. process and_ shell-cases, 70/30 
quality (free from primers), £41, delivered buyers’ 
premises; clean fired 303 S.A. cartridge cases, £39. 
delivered buyers’ premises; 70/30 turnings, clean 
and baled, £35, delivered buyers’ premises; brass 
swarf (clean commercial, free from iron; otherwise 
subject to allowance for moisture, iron and _ other 
impurities at buyer’s valuation), £27, delivered 
buyers’ premises; new brass rod ends, 60/40, £31, 
delivered buyers’ premises. 


Admiralty Gunmetal Scrap and Swarf.—s88 :10:2 


(for quantities of 2 tons and over), £60 10s., de- 
livered buyers’ premises. 
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The turnover on the London market recent! 
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